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Abstract 
The maltreatment of children, including physical abuse, sexual abuse, emotional abuse, 
and neglect, is a major worldwide public health problem. There is an extensive 
literature base suggesting that child maltreatment is associated with a range of adverse 
outcomes in adolescence and into adulthood, including mental health problems, drug 
and alcohol abuse, obesity and risk-taking behaviour and criminality in adulthood.  
 
However, there are weaknesses in much of the literature base on this topic.  First, there 
has been a heavy reliance on cross-sectional studies using retrospective self-reporting 
of childhood abuse by adult subjects.  There are concerns about the reliability of 
associations documented in this way, due to the possibility of systematic recall bias. 
Second, much of the earlier research has failed to adequately account for the social 
milieu in which child maltreatment occurs, leaving open the possibility of confounding 
by variables such as income, education status, and parental substance use. Third, the 
propensity for two or more types of maltreatment to co-occur leaves studies of single 
maltreatment types (e.g. sexual abuse) open to confounding by other maltreatment 
types. Finally, where subjects have been able to be followed longitudinally, many of the 
cohorts have been selected either from clinical populations, or agency-documented 
cases followed longitudinally but without the context of a population sample for 
comparison.  
 
This PhD thesis represents the first broad-ranging study of the outcomes of child 
maltreatment that overcomes many of the limitations of previous studies by 
investigating a large, population-based birth cohort – the Mater-University of 
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Queensland Study of Pregnancy, MUSP – linked with independent government agency 
data on exposure to specific types of child maltreatment.  
 
The thesis is presented with a series of peer-reviewed publications. While each paper 
has unique aims, the overall aims can be summarised as follows:  
 
(1) To examine the consequences of child abuse and neglect with a robust longitudinal 
methodology – including prospective, independent documentation of exposure to abuse 
and neglect. 
 
(2) To determine whether child neglect and emotional abuse are as, or more, important 
than physical and sexual abuse as antecedents of adverse outcomes on a young person’s 
mental health, cognitive capacity, and propensity to substance misuse; and  
 
(3) To determine whether there is a significant association between self-reporting of 
child maltreatment and related parenting practice – specifically adult recall of child 
sexual abuse, and adolescent self-report of suboptimal parenting – and independently 
documented government agency notification of child maltreatment. 
 
The studies showed that after adjustment for a range of potentially confounding 
sociodemographic variables, an agency-documented history of notification and/or 
substantiation of child maltreatment is associated with adverse outcomes in both 
adolescence (age 14) and young adulthood (age 21) on psychological, cognitive, 
educational, and substance-related functioning. In particular, a recurring theme among 
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the studies is that child neglect and emotional abuse are as or more strongly associated 
with adverse outcomes than the more extensively studied physical and sexual abuse.  
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Introduction 
The maltreatment of children, including physical abuse, sexual abuse, emotional abuse, 
and neglect, is a major worldwide public health problem. Child maltreatment includes 
both child abuse and child neglect.  Child abuse refers to violence against, or 
exploitation of, children that may be physical (e.g. physical assault), emotional (e.g. 
verbal abuse, witnessing of severe domestic violence), or sexual (e.g. sexual assault, 
sexual exploitation).  Child neglect involves a failure to provide a child’s requirements 
for physical or emotional development and wellbeing. 
 
Of the types of maltreatment, child neglect is the most commonly reported to 
authorities, with a lifetime incidence in western countries of agency-documented 
neglect of approximately 6% (Theodore, Runyan, & Chang, 2007; U.S. Department of 
Health & Human Services, 2017). However, when subjects themselves are surveyed for 
their recollections of childhood maltreatment, the rates are higher: For example, Hussey 
et al (2006) found that in a large sample of adolescents in the US, 28.4% reported at 
least one childhood episode of being “slapped, hit, or kicked” by a caregiver.   
 
There is an extensive literature base suggesting that child maltreatment is associated 
with a range of adverse outcomes stretching from childhood through adolescence and 
into adulthood.  These universally deleterious outcomes span both physical and 
psychological health, including mental health problems, drug and alcohol abuse, obesity, 
and risk-taking behaviour and criminal behaviour in adulthood (Gilbert et al., 2009; Kim 
et al., 2016).  
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However, there are weaknesses in much of the literature on this topic.  First, there has 
been a heavy reliance on cross-sectional studies using retrospective self-reporting of 
childhood abuse by adult subjects.  Arguably some question the validity of associations 
documented in this way, due to the possibility of both selection bias and systematic 
recall bias (Widom, Raphael, & DuMont, 2004). Second, much of the earlier research 
failed to adequately account for the social milieu in which child maltreatment occurs, 
leaving open the possibility of confounding by variables such as income, education 
status, and parental substance use (Shanahan, Runyan, Martin, & Kotch, 2017).  
 
Third, the propensity for two or more types of maltreatment to co-occur leaves studies 
of single maltreatment types (e.g. sexual abuse) open to confounding by other 
maltreatment types if they are not considered in the analysis (Trickett, Kim, & Prindle, 
2011). Finally, where subjects have been able to be followed longitudinally, many of the 
cohorts have been selected either from clinical populations (e.g. a clinical population of 
sexually abused children - Tebbutt, Swanston, Oates, & O'Toole, 1997), or agency-
documented cases followed longitudinally but without the context of a population 
sample for comparison (e.g. Widom, Czaja, Bentley, & Johnson, 2012). Many of these 
studies have salient findings, but do not provide a perspective on the burden of adverse 
maltreatment-related outcomes in the broader population. 
 
To our knowledge, this PhD thesis represents the first broad-ranging study of the 
psychological, cognitive, and substance use outcomes following child maltreatment that 
overcomes many of these issues by investigating a large, population-based birth cohort 
– the Mater-University Study of Pregnancy (MUSP) – linked with independent 
government agency data on exposure to specific types of child maltreatment.  
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This PhD thesis scaffolds a collection of peer-reviewed studies drawn from the MUSP. 
While each study has its own specific hypotheses, a number of themes of inquiry are 
common to most or all of the publications.  These specific hypotheses addressed in this 
study are: 
(a) Child abuse and neglect predicts adverse outcomes in adolescence and young 
adulthood, even after adjustment for a wide range of confounders. 
(b) That child neglect and emotional abuse are as, or more, important than physical 
and sexual abuse as antecedents of adverse outcomes on a young person’s mental 
health, cognitive capacity, and engagement in substance misuse. 
(c) That there is a significant association between self-reporting of child 
maltreatment and related parenting practice – specifically adult recall of 
childhood occurring maltreatment – and independently documented government 
agency notification of child maltreatment. 
 
This study documents the long-term associations of specific types and patterns of 
childhood occurring maltreatment and its range of long term consequences to better 
inform the resourcing priorities of policymakers and practitioners in relation to 
primary, secondary, and tertiary prevention of child maltreatment. 
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Literature review 
Theoretical basis 
Theoretical understandings of the possible aetiological links between adverse childhood 
experiences, including childhood abuse and neglect, and outcomes in adolescence and 
young adulthood can be approached from social, psychological, and biological 
viewpoints. Understandings from each of these areas add plausibility to the possibility of 
causal associations between child maltreatment and adverse outcomes in adolescence 
and adulthood. 
 
Sociodemographic factors 
In the context of this thesis, sociodemographic factors are important considerations 
because of their tendency to be associated both with the predictor variables of interest 
(child maltreatment and its subtypes) and the range of adolescent and adult outcomes 
under study.  Sociodemographic variables may be confounders – social factors 
associated with both the predictor and outcome, but not in the causal pathway, leading 
to a falsely inflated apparent strength of association. Alternatively, they can be 
mediators – that is, the social variables form part of the causal pathway between the 
child maltreatment and the outcome. 
 
Sex is one important demographic predictor of psychological outcomes – for example, 
females tend to score higher on measures of internalising disorders such as depression 
(Arata, Langhinrichsen-Rohling, Bowers, & O'Brien, 2007), whereas males have a 
tendency to externalising disorders such as conduct disorder (Mills et al., 2013). As a 
group, females tend to score higher on tests of academic and cognitive performance, as 
supported by previous published data from this cohort (Mills et al., 2011). Sex can be an 
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important confounding factor when studying outcomes following particular types of 
child maltreatment – for example, girls are more likely to experience sexual abuse, and 
are also more likely to exhibit internalising behaviour such as depression. Dube and 
colleagues (2005) found that despite these differences, the adjusted odds ratios for 
depression following child sexual abuse were similar in size and significance for both 
sexes. In relation to other outcomes, sex may be a mediator of child maltreatment 
outcomes – for example, females with a self-reported history of penetrative sexual 
abuse, but not males, exhibit higher body mass index in adulthood (Mamun et al., 2007). 
 
Socioeconomic status is relevant as a significant predictor of both child maltreatment, 
and outcomes in the domains of physical and mental health. Examples of socioeconomic 
markers that are relevant include poverty, unemployment, young parental age, and lack 
of parental education (Horwitz, Widom, McLauchlin, & White, 2001; Sidebotham & 
Heron, 2006).  
 
Relevant to both socioeconomic status and child maltreatment are behaviours of 
caregivers such as substance misuse and dyadic conflict. Relationships between 
predictor variables (e.g. child maltreatment), outcomes (e.g. mental health), and 
parental behaviours can be complex. For example, domestic violence in the parental 
relationship is a risk factor for both child maltreatment and adverse psychological 
outcome, and may also mediate between child maltreatment and psychological outcome 
(Ellonen, Piispa, Peltonen, & Oranen, 2013).  Acknowledging this kind of complex 
relationship between social variables is important. A birth cohort study has more 
potential than a cross-sectional study to differentiate between mediating and 
confounding through the relationships between data collected at multiple time points. 
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Race is likewise a relevant and potentially confounding variable. In relation to 
psychological outcomes, the apparent effect of race is confounded by socioeconomic 
status, although the interactions are complex, resulting in over-representation of certain 
racial groups in the justice system, for example (Doolan, Najman, Mills, Cherney, & 
Strathearn, 2013). In the Australian context, Aboriginal and/or Torres Strait Islander 
background is known to be an important risk factor for involvement with the child 
protection system (O’Donnell et al, 2010).   
 
While modern studies of child maltreatment outcomes routinely include 
sociodemographic covariates as possible confounders and mediators in their analyses, 
the wealth of detailed longitudinal social data in the MUSP potentially permits a more 
thorough analysis of the role and importance of these factors in the links between child 
maltreatment and long-term outcomes. 
 
Psychological mechanisms 
A number of theoretical approaches have been used to understand the long-term 
adverse psychological outcomes associated with childhood maltreatment. These can 
broadly be summarised as: sociological models including social learning theory 
(Bandura, 1978); psychodynamic models including attachment theory (Sroufe & Rutter, 
1984), and ecological-transactional models (Sidebotham & Heron, 2006).  
 
Psychological mechanisms can be studied in the context of longitudinal research as 
potential explanatory mediators of observed associations between child maltreatment 
and later dysfunction.  For example, internalising behaviour, a summary term 
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encompassing anxiety, depression, or both, has been implicated as a mediator between 
child maltreatment and smoking (Lewis et al., 2011), and negative affect such as anger 
and stress as explanatory mediators for later obesity (Midei & Matthews, 2011). Another 
relevant consideration in the possible mechanism of adverse outcomes following child 
maltreatment is attachment theory.  The development of healthy attachment 
relationships between children or young people and their caregivers is considered to be 
an important element of biological development, and is essential in the development of a 
child’s mental health and understanding of social relationships throughout the life cycle 
– that is, providing the “internal working models” of relationships (Rutter, 1995). 
Examination of the interrelations among the complex biological, psychological and social 
systems throughout the continuum of child development remains a key goal of research 
(Manly, Kim, Rogosch, & Cicchetti, 2001). The detailed sociodemographic and 
psychological information obtainable in a large birth cohort such as the MUSP has the 
potential to help clarify such interrelations.  
 
Biological mechanisms 
Human organ systems are tightly regulated by feedback pathways that adjust the output 
of mediating chemicals or neuronal signals to keep the end-organ performance at the 
optimum level for the required function.  An example of such a feedback loop is the 
hypothalamic-pituitary-adrenal (HPA) axis. Children with adverse social and 
maltreatment backgrounds have been shown in different studies to have dysregulated 
HPA systems, manifesting as chronically higher salivary cortisol levels, or alternatively 
blunted peak cortisol levels (Bruce, Fisher, Pears, & Levine, 2009).  
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While elevated cortisol may be physiological in the short term, in the long term it leaves 
the affected person paradoxically with a dulled response to stress due to suppression of 
the feedback loop.  Ultimately, this kind of neuroendocrine abnormality is implicated in 
the development of long term health problems, both physical (e.g. high blood pressure) 
and psychological (e.g. depression)(Bruce et al., 2009). This process of ultimately non-
helpful adaptation is referred to as allostasis, a concept central to the theory of 
biological consequences of adverse experiences during childhood. The allostasis 
experienced by individuals in response to adverse life experiences is referred to as their 
“allostatic load” (Rogosch, Dackis, & Cicchetti, 2011).  
 
Another neuroendocrine system that can experience allostasis and is implicated in 
adverse long term outcomes of maltreatment is the noradrenergic CNS response, which 
is exaggerated in subjects with Post Traumatic Stress Disorder (PTSD) (Keeshin, 
Cronholm, & Strawn, 2012). A decreased responsiveness to 5-HT (serotonin) has also 
been observed in subjects with abuse histories. Less researched neurotransmitters that 
show promise as mediators of long term abuse outcomes include Substance P and 
Neuropeptide Y  (Keeshin et al., 2012). 
 
Biological mechanisms are also implicated in the observed inter-generational 
transmission of child maltreatment. For example, the dopaminergic reward system and 
its interaction with oxytocin secretion and responsiveness appear from animal and 
preliminary human studies to be important in the development of a mother’s 
attachment to her infant (Strathearn, 2011). 
 
Definitions and measurement of child maltreatment 
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This study uses the term “child maltreatment” to encompass both child abuse and child 
neglect.  Child abuse refers to violence against, or exploitation of, children that may be 
physical (e.g. physical assault), emotional (e.g. verbal belittling, threats of violence), or 
sexual (e.g. sexual assault or exploitation).  Physical abuse refers to the use of intentional 
force against a child that results in harm or places them at risk of harm. Physical abuse 
can include actions such as hitting, shaking, burning, suffocating, and can include 
inappropriate acts of physical punishment (Butchart et al., 2006).  
 
Child sexual abuse is the actual or attempted act by a caregiver towards a child of 
performing a sexual act, other sexual contact, or non-contact sexual interaction (Gilbert 
et al 2009).  Child sexual abuse has been further conceptually defined by Mathews and 
Collin-Vezina (2019), identifying the key domains of the age of the victim (i.e. 
developmentally or legally a child), the absence of consent, the sexual nature of the act, 
and the constitution of the act as “abuse” in relation to both power inequality and 
absence of consent. 
 
Child neglect involves a failure to provide the required conditions for physical or 
emotional development and wellbeing, including supervision, nutrition, shelter, physical 
and mental health care, and emotional nurturing and protection (Maguire et al., 2015; 
Shanahan, Runyan, Martin, & Kotch, 2017).  Dubowitz et al. (1993) conceptualised child 
neglect in detail, noting additional important factors such as the severity and chronicity, 
and noting a societal responsibility for meeting children’s needs that involves ecological 
and contextual factors that go beyond individual parental culpability. 
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Emotional abuse can be described as intentional or unintentional parental behaviour 
that leads to a child feeling worthless, unloved, endangered, or unwanted (Gilbert et al., 
2009). Operationally, it has been defined by Hamarman and Bernet (2000) who 
described emotionally abusive actions including rejecting, isolating, terrorising, 
ignoring, corrupting, verbally assaulting, and overpressuring. Glaser (2011) 
conceptualises emotional abuse further, noting the importance of persistence of the 
harmful interactions, both by acts of commission and omission. Glaser’s framework 
further elucidates five subtypes of emotional abuse that can be summarized as: (I) 
emotional unavailability; (II) hostile or denigrating interactions with the child; (III) 
developmentally inappropriate interactions with the child; (IV) failure to acknowledge 
the child’s individuality and maintain a boundary with the caregivers’ needs; and (V) 
failure to promote the child’s socialisation. 
 
The failure to provide a child with affection and psychological nurturing (i.e. emotional 
neglect) is variously categorised in literature and in child protection practice as either or 
both of a type of emotional abuse and child neglect (Strathearn, Gray, O'Callaghan, & 
Wood, 2001). In this present thesis, it was open to the relevant government agency that 
categorised the maltreatment exposure to label emotional neglect as either or both of 
these. 
 
Another type of child maltreatment that has been increasingly recognized is exposure to 
domestic violence (Hamby, Finkelhor,  Turner & Ormrod, 2010).  While the potential for 
harm arising from domestic violence exposure is widely acknowledged, currently child 
protection agencies tend not to categorise it as a separate type of maltreatment, but 
rather note the components of harm that are present in each case. These harms might be 
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physical, for example an infant being injured during the parents’ physical altercation, or 
emotional, for example the terrorising effect of witnessing violence in the home and 
associated fear for the child’s own – or family members’ – safety. Therefore, in the 
present set of papers, children’s significant, agency-notified exposure to domestic 
violence will be variously categorised as actual, or risk of, physical abuse, emotional 
abuse, or neglect. 
 
The most common method of measuring maltreatment in the literature is by 
retrospective self-report, often using a standardised tool such as the Childhood Trauma 
Questionnaire (Bernstein, Ahluvalia, Pogge, & Handelsman, 1997).  This method has the 
advantage of being inexpensive and convenient, and questionnaires can be constructed 
with a level of detail that would be difficult to extract from third party sources.  
However, retrospective recall of childhood abuse may be inaccurate, and subject to the 
risk of recall bias.  
 
Hardt and Rutter (2004) reviewed the literature about self-report of childhood 
maltreatment, and found that approximately one third of adults who experience 
significant, agency-substantiated abuse as children do not appear to remember it in 
adulthood (Widom, Weiler, & Cottler, 1999; Williams, 1994). Other research shows that 
subjects’ self-report of the occurrence of childhood abuse does not remain stable 
throughout their adulthood (Della Femina, Yeager, & Otnow Lewis, 1990; Dube, 
Williamson, Thompson, Felitti, & Anda, 2004), or can change between childhood and 
adulthood (Banyard, Williams, & Siegel, 2001). There can be unexpected discrepancies 
between the recall of siblings who were exposed to the same maltreatment (Bifulco, 
Brown, Lillie, & Jarvis, 1997).  
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Reasons for inaccurate disclosure in interviews may include embarrassment, defence 
against negative emotions, and protection of the abuser (Della Femina et al., 1990). 
Adults with psychological problems are more likely to retrospectively report agency-
documented adverse childhood experiences, while those with no or minimal mental 
health issues tend to under-report (Cohen & Cohen, 1984). Findings such as these call 
into question the validity of apparent associations between child maltreatment and later 
psychosocial problems that have been derived from retrospective self-report studies, 
even where a number of such studies have concurred (Widom, Raphael, & DuMont, 
2004).  
 
The use of child maltreatment data obtained from the local statutory child protection 
authority has the benefit of being both prospectively documented, and also impartial 
(McGee, Wolfe, Yuen, Wilson, & Carnochan, 1995).  However, it is relatively insensitive, 
as only a proportion of all cases of child maltreatment are reported to child protection 
authorities.  This tends to result in the misclassification of a proportion of maltreated 
children into the non-maltreated group, leading to underestimation of any true 
difference between the outcomes of the two groups (Widom et al., 2004). 
 
Furthermore, government agency data tends to lack the precision that can be obtained 
from cross sectional questionnaires, unless researchers engage in detailed coding from 
the original case notes.  For example, the confidentiality and research focus of 
questionnaires in adulthood permit more detailed description of the nature of 
inappropriate childhood sexual exposures. Another issue to consider when using 
prospective agency reports of child maltreatment is that identified cases may 
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subsequently receive intervention that could alter the longer term psychological 
outcome (Kendall-Tackett & Becker-Blease, 2004). 
 
Most research to date has required agency reports of maltreatment to be substantiated 
for the subjects to be considered as having been exposed to abuse or neglect.  However, 
some research suggests that the distinction between substantiated and unsubstantiated 
abuse and neglect may not be as clear as previously thought, as the behavioural and 
developmental outcomes of both substantiated and unsubstantiated maltreatment 
appear to be similar (Hussey et al., 2005). 
 
A third approach is to rely on contemporaneous parental disclosure of maltreatment 
during a longitudinal study.  This approach was taken by Lansford et al (2010) and 
Keiley et al (2001).  Difficulties that can be encountered include establishing the 
threshold for reporting admitted cases of maltreatment to the relevant authorities, and 
the validity of the parents’ self-report if they are aware that the investigators may be 
judgemental of them, or have an obligation to report information to the government 
agency – the latter being an example of social desirability bias (Bornstein et al., 2014). 
A fourth approach is to identify cases of child maltreatment through professionals such 
as treating doctors and child health nurses.  Such an approach was taken by Egeland et 
al (1983).  This method has the potential for more objectivity and temporal proximity 
than retrospective self-report, but leaves the difficulty of locating an appropriate control 
group for comparison. 
 
An additional issue relates to documentation of the types of child maltreatment – 
physical abuse, sexual abuse, emotional abuse and neglect – and subtypes. For example, 
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neglect can include such subcategories as physical neglect, supervisory neglect, 
emotional neglect and medical neglect (Polonko, 2006). In general, self-report measures 
using standardised questionnaires are able to more precisely define the subtypes of 
maltreatment. Government agency or court data will generally yield non-specific 
categorization of maltreatment, although chart review methods have been described for 
reviewing agency data that will permit extraction of specific details, albeit with a 
significant time investment (Dubowitz et al., 2005).  
 
It is widely recognised that many children who experience one type of maltreatment 
also experience one or more other types – a phenomenon referred to as multi-type 
maltreatment (Arata et al., 2007). Uncertainty exists about how to account for this in 
analyses of long-term outcomes. Options include adjusting for additional maltreatment 
types in multivariate models (e.g. Mills et al., 2011), creating mutually exclusive 
hierarchical categories of various combinations of one or more maltreatment types (e.g. 
Mills et al., 2013), or using complex analytic techniques such as factor analysis to 
generate categories based on subject characteristics (Petrenko, Friend, Garrido, Taussig, 
& Culhane, 2012). 
 
Psychological outcomes following child maltreatment  
Psychological problems described following child maltreatment include conduct 
disorder (Fergusson & Lynskey, 1997), anxiety, depression, post traumatic stress 
disorder (PTSD), somatiform disorders, and suicide (Collishaw et al., 2007). A review of 
studies of adolescent and adult depression following child maltreatment reported 
adjusted odds ratios between 1.3 and 2.4, indicating an important public health burden 
(Gilbert et al., 2009).  
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The relative contribution of various factors to the risk, and conversely the resilience, of 
young people towards adverse outcomes requires further study.  Not all young people 
exposed to maltreatment develop definable mental or physical illnesses attributable to 
the abuse or neglect.  For example, Holmes and colleagues (2015) identified a number of 
protective factors that reduce the risk of physically abused children developing 
aggressive behaviours. A range of factors may have distinguished this group from the 
80% who did not, some of which are the type of maltreatment experienced and the co-
occurrence of multiple types of maltreatment.  Furthermore, additional 
sociodemographic or psychological features may have played mediating roles as risk or 
resilience factors.   
 
PTSD is a condition of psychological dysfunction that follows exposure to a distressing 
experience.  The symptoms include non-specific anxiety symptoms such as insomnia and 
hyper-vigilance, and also symptoms specific to the traumatic event such as nightmares 
and re-experiencing (Paolucci, Genuis, & Violato, 2001).  PTSD is considered by many to 
be an important contributor to adverse mental and physical outcomes following child 
maltreatment, in addition to a cause of suffering in its own right (Chang, Kaczkurkin, 
McLean, & Foa, 2018).  
 
Lang et al (2006) found that among a clinical sample of female veterans, PTSD mediated 
the relationship between childhood emotional and physical abuse and adverse health 
outcomes such as chronic pain. However, the traditional reliance of PTSD studies on 
clinical samples means that further studies based on a longitudinal, population-based 
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cohort such as the MUSP can further define the role of PTSD following child 
maltreatment in the broader population. 
 
Physical abuse 
Of the types of child maltreatment – physical abuse, sexual abuse, emotional abuse, and 
neglect – studies to date suggest that physical abuse may be most strongly associated 
with externalising behaviours such as delinquency and aggression. One example is the 
study by Grogan-Kaylor et al (2008), who used data from a large longitudinal study of 
young people who had been referred to the child welfare system. They found that 
physically abused youth were more likely to exhibit delinquent behaviours than those 
experiencing neglect. Manly et al (2001), in an observational study of children attending 
a day camp research program, found higher rates of externalising and aggression among 
children who had been physically abused than in children who had experienced other 
forms of maltreatment.  These relationships should be further studied using a 
population-based sample. 
 
Fergusson and Lynskey (1997), in a study based on the Christchurch Health and 
Development Study – a birth cohort of 1265 children – reported an association between 
retrospectively self-reported childhood physical abuse and violent offending, alcohol 
abuse, and suicide attempts. Lansford and Dodge (2002) followed children who had 
experienced physical maltreatment early in life, as identified by maternal interview at 
kindergarten entry. At the end of Year 11, there were higher rates of aggression, anxiety 
and depression, dissociation, PTSD, social problems, thought problems, and social 
withdrawal among physically abused children. However, this study did not have data on 
other maltreatment types to determine the independence of the physical abuse 
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association. It is necessary to address whether similar findings occur when other 
maltreatment types are included in the analysis. 
 
Sexual abuse 
Fergusson et al (1996), for the Christchurch Health and Development Study, found that 
when compared with non-abused youth, young people who had self-reported prior 
sexual abuse had higher rates of major depression, anxiety, conduct disorder, alcohol 
misuse, other substance misuse, and suicide attempt. Tebbutt et al (1997), who followed 
68 of a cohort of 84 sexually abused children for 5 years, found that there were very few 
predictors of depression, self esteem and behaviour problems at the 5 year follow up.  
However, one strong association with adverse outcomes was continuing contact with 
the perpetrator. Several studies have noted sexual abuse as an important antecedent of 
substance abuse problems in adolescence and adulthood (Murphy, Houston, Shevlin, & 
Adamson, 2013; Sartor et al., 2013). 
 
Rind et al (1998) performed a meta-analysis of 59 studies of psychological associations 
of sexual abuse, all of which were cross-sectional studies of college students.  In spite of 
the other literature suggesting that child sexual abuse has a profound influence on 
psychological adjustment, there was in fact only a small difference in the mental health 
of abused and non-abused young people. This finding highlights the potential difference 
between the use of clinical and non-clinical samples in assessing associations between 
child maltreatment and adverse long term outcomes (Ruggerio & McLeer, 2000). 
 
Emotional abuse 
 22 
Emotional abuse can occur as a correlate of the other types of maltreatment, or occur 
alone.  Also known by synonyms such as psychological abuse, it is the least studied of 
the major types of child maltreatment, despite the fact that it is widely considered to 
have significant effects on a young person’s emotional development (Jellinek, 
Hamarman, & Bernet, 2000).   
 
The study by Egeland, Sroufe, and Erickson (1983) was a landmark longitudinal study of 
at-risk children, which found the most deleterious outcomes among those whose 
mothers were “psychologically distant” in their interactions with them – that is, 
emotionally neglectful. Further examination of the relative importance, or otherwise, of 
childhood emotional abuse and neglect is required using population-based studies such 
as the MUSP. 
 
Neglect 
There has been considerable interest in investigating adverse outcomes associated with 
child abuse, and particularly physical and sexual abuse (Bergen, Martin, Richardson, 
Allison, & Roeger, 2003; Conte & Schuerman, 1987; Fergusson, Boden, & Horwood, 
2008; Keiley et al., 2001).  In comparison, child neglect has suffered from a relative 
paucity of research and community interest (Polonko, 2006).  Child neglect accounts for 
more than half of the substantiated cases of maltreatment in the United States, with a 
lifetime prevalence of approximately 6% (Theodore, Runyan, & Chang, 2007; US 
Department of Health and Human Services, 2000).  The consequences of child neglect, as 
with child maltreatment more generally, are considered to be wide-ranging, influencing 
social, behavioural, academic, medical and cognitive outcomes (Connell-Carrick & 
Scannapieco, 2006; Trocme et al., 2001). 
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In relation to mental health outcomes, when compared with children experiencing other 
forms of maltreatment, physical neglect – i.e. neglect of basic needs such as food and 
clothing – in childhood was found by Manly et al (2001) to be associated with higher 
rates of internalising and withdrawn behaviour in their observational study of children 
attending a research summer day camp  (Pears, Kim, & Fisher, 2008).  Arata (2007) 
studied high school youth enrolled in a truancy program, finding that those whose 
maltreatment histories included neglect had higher rates of negative affect and 
externalising behaviours. There is a need for further studies of the relative importance 
of child neglect to long term outcomes, using prospective, longitudinal cohorts (Widom 
et al., 2004). 
 
Child maltreatment and substance use 
Tobacco and alcohol 
A number of studies using retrospective self-report of adverse childhood events, 
including maltreatment, have reported higher rates of smoking and/or increased 
markers of nicotine addiction among subjects who reported childhood maltreatment.  
The samples included pregnant women (Blalock et al., 2011), large population-based 
surveys (Ford et al., 2011; Vander Weg, 2011), and respondents selected for lack of co-
existing psychiatric diagnosis (Spratt et al., 2009). 
 
Among prospective studies, Lewis et al (2011) followed adolescents with histories of 
reported maltreatment, finding more than three times the odds of self-reported smoking 
at age 16 among the maltreatment group in comparison with a control group. Topitzes 
et al (2010) studied a mainly African American cohort to young adulthood, and found a 
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greater than 50% increased likelihood of smoking among those with a history of agency-
documented maltreatment.  
 
Adverse childhood experiences, including child maltreatment, have been associated with 
harmful alcohol use.  Anda et al (2006) in a large, population-based cross sectional 
study, found that adults with the highest Adverse Childhood Experiences (ACE) score 
(top 12.5%) had seven times the odds of alcoholism when compared to the reference 
group. A number of studies have confirmed that a history of child maltreatment is an 
important correlate of heavy episodic drinking in adolescence (Shin, Hong, & Wills, 
2012). 
 
In addition to the harms caused by alcohol and tobacco directly, there remains 
considerable interest in their use in adolescence as a possible precursor to use of illicit 
substances later in adolescence or adulthood.  This is referred to as the “gateway 
hypothesis”, which posits that people tend to progress from use of substances that are 
more readily available – and reputedly less harmful – to those that are more illicit and 
potentially harmful (Kandel, 2002).   Research to date suggests that the gateway 
hypothesis is not a simple or sole explanation for progression of substance use into 
adulthood – a recent, large longitudinal study of adolescents and young adults found 
some support for the gateway hypothesis in higher rates of late-adolescent use of illicit 
substances among those who used “gateway” drugs in early adolescence, but this was 
generally not sustained into adulthood (Nkansah-Amankra & Minelli, 2016).  
 
Another key concept in substances research that may be of particular relevance to the 
study of substance use following child maltreatment is the   self-medication hypothesis 
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(Khantzian, 1997). This theory proposes that people use substances to relieve or 
dampen psychological distress – both overt and concealed – and is of particular interest 
given the known long-term psychological outcomes following child abuse and neglect 
(Gilbert et al., 2009). There is a body of research supporting the biological plausibility of 
the self-medication hypothesis: early childhood adversity can affect the development of 
dopaminergic reward processing systems in the brain, which are frequently the target of 
drugs of abuse (Strathearn & Mayes, 2010). 
 
Another possible way of conceptualising associations between child maltreatment and 
substance use is to view substance use as a manifestation of generalised risk-taking, 
externalising, or delinquent behaviour.  Such behaviour may in turn be associated with 
other mental health conditions, and is known to be associated with a history of 
maltreatment in childhood (Fergusson & Lynskey, 1997; Grogan-Kaylor et al., 2008). 
 
Further research, using population-based longitudinal cohorts, is needed to further 
assess the association between child maltreatment and adolescent tobacco and alcohol 
use, and to seek further evidence in relation to possible mechanisms. 
 
Cannabis 
Nationally and internationally, cannabis is the most widely used illicit substance. Studies 
have confirmed high, and increasing, rates of cannabis use in Australia (49.3% lifetime 
use by age 21) (Hayatbakhsh et al., 2009) – New Zealand (76.7% used cannabis by age 
25) (Boden, Fergusson, & Horwood, 2006), and the United States, where a recent survey 
indicated that 8.4% of the population aged 12 or over used marijuana in the last month 
(Center for Behavioral Health Statistics and Quality, 2015).  
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A number of harms in adulthood of cannabis have been reported. These include mental 
health problems such as bipolar disorder – for example, Aas and colleagues (2014) 
found, in a cross-sectional study of bipolar sufferers, that both cannabis use and a 
history of child maltreatment were independently associated with markers of disease 
severity such as early onset and rapid cycling. A study of the Dunedin Study birth cohort 
(n=1037) showed that persistent users of cannabis had signs of neurocognitive decline 
between adolescence and adulthood (Meier et al., 2012). In the Christchurch Health and 
Development Study, it was found that there was a significant association between higher 
levels of cannabis use in adolescence, and lower measures of general wellbeing in 
adulthood such as life satisfaction, educational attainment, relationship quality, and 
income (Fergusson & Boden, 2008).  
 
Previous studies have shown that child maltreatment may be associated with substance 
use disorders. Shin (2012) found a trajectory towards heavy polysubstance use among 
high-risk adolescents followed longitudinally those exposed to childhood maltreatment. 
Afifi and colleagues (2012) studied 34,653 US adults cross-sectionally, and found that all 
types of child maltreatment (physical abuse, sexual abuse, emotional abuse and neglect) 
were associated with cannabis use. Within the MUSP cohort, Hayatbakhsh et al (2009) 
found that self-reported child sexual abuse in early adulthood was associated with more 
than double the odds of heavy cannabis use at age 21.  
 
There is some biological plausibility to the suggestion of a causative association between 
child maltreatment and addiction to cannabis and other substances. The effects of child 
maltreatment on neuroendocrine stress and reward pathway systems – such as the 
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dopaminergic, glucocorticoid and oxytocin systems – may increase susceptibility to 
addiction (Kim et al., 2016). 
 
As with other studies of long term outcomes following child maltreatment, the majority 
of studies demonstrating associations between child maltreatment and substance use 
have relied on the recall of maltreatment experiences by subjects in cross-sectional 
studies, often using tools such as the child trauma questionnaire (Bernstein et al., 1997). 
The MUSP affords the opportunity to study these outcomes afresh using the 
methodological strengths of a large birth cohort. 
 
Retrospective self-report of child sexual abuse 
Retrospective surveys across a range of countries have identified child sexual abuse as a 
major public health issue.  In Australia, it was estimated that among the adult 
population, approximately 15% of boys and 30% of girls experienced at least one 
exposure to an unwanted sexual act before the age of 16 (Dunne, Purdie, Cook, Boyle, & 
Najman, 2003), and the rate has been estimated worldwide at 12.7% (Stoltenborgh, van 
Ijzendoorn, Euser, & Bakermans-Kranenburg, 2011).  
 
The incidence of agency-documented notification of suspected sexual abuse is much 
lower than this.  For example, among the total MUSP cohort of 7223 it is just 3.6%, in the 
context of an incidence of notification of all types of maltreatment (including sexual 
abuse) of 10.9%.  This figure would suggest that the notified cases are the “tip of the 
iceberg”, possibly representing a more severe subset of the high total number of cases 
occurring in the community. Furthermore, sexual abuse is widely considered to be a 
more secretive offence than physical abuse or neglect, because unlike these types of 
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maltreatment sexual abuse is unlikely to have overt physical signs identifiable in the 
community. 
 
Child sexual abuse (CSA) has been associated with many adverse outcomes in adulthood 
(Cutajar et al., 2010; Gilbert et al., 2009; Tebbutt et al., 1997). Banyard, Williams and 
Siegel (2001) longitudinally followed a matched clinical cohort of 206 girls presenting 
for suspected CSA, and found increased symptoms of poor mental health among the CSA 
group. In a similar vein, Widom (1999) followed a large cohort of subjects who had 
experienced court-documented maltreatment as children, including sexual abuse, and 
found high rates of PTSD – up to one third of subjects had a lifetime diagnosis.  
 
The same cohort was studied by Raphael, Widom and Lange (2001), who followed 676 
subjects with court-documented child maltreatment (including sexual abuse) histories 
and 520 matched controls. The study found that retrospectively reported child 
maltreatment, including sexual abuse, was associated with unexplained pain symptoms 
in adulthood.  However, prospectively documented maltreatment was not. Cutajar and 
colleagues (2010) performed a data linkage between forensic medical records of 2759 
sexually abused children, and a public psychiatric database, finding that the CSA victims 
had more than three times the rate of contact with mental health services than non-
abused subjects. 
 
These studies highlight an important distinction between studies using a clinical 
population (e.g. patients presenting for assessment of CSA, or presenting for mental 
health treatment) and those employing a representative population-based sample 
(Widom et al., 2004). 
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As with studies of other types of child maltreatment, retrospective self-report studies 
dominate in child sexual abuse research. Such methodology has the advantage of being 
inexpensive and convenient.  The confidentiality and anonymity of recall-based 
questionnaires also helps address concerns that child sexual abuse is a largely hidden 
phenomenon (Hardt & Rutter, 2004). The literature questioning the accuracy of self-
report of child maltreatment is particularly pertinent to the question of CSA. 
 
There remain many uncertainties about the validity of, and factors influencing, adult 
recollection of childhood sexual abuse that have yet to be explored outside of socially 
and clinically high-risk groups. The study included in this thesis is the first to our 
knowledge that has sought to use data linkage between a large prospective birth cohort 
and a state child protection agency to address the questions of the relationship between 
adult self-report of CSA and contemporaneous government agency notification, and the 
psychological outcomes in adulthood following CSA as defined both by self-report and 
agency-notified CSA. 
 
Cognitive outcomes and child maltreatment 
There has been awareness for several decades that adverse early life experiences may 
have a detrimental effect on subsequent brain growth and development (Committee on 
Integrating the Sciences of Early Childhood Development, 2000).  Child maltreatment, as 
a major category of adverse childhood experience, is considered to have a major 
influence on child cognitive development (Gilbert et al., 2009; Stirling, Amaya-Jackson, & 
American Academy of Pediatrics, 2008).   
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A number of studies have documented poorer educational attainment or standardised 
test performance in abused or neglected children when compared with their peers 
(Gilbert et al., 2009).  In some studies, the association seems to be explained by social, 
familial and personal confounders (Boden, Horwood, & Fergusson, 2007; Lansford et al., 
2002; Nightingale & Walker, 1991). However, many studies have reported an 
association that persists after adjustment between abuse or neglect and adverse 
cognitive or educational outcome (for examples see: Eckenrode, Laird, & Doris, 1993; 
Kerr, Black, & Krishnakumar, 2000; Leiter, 2007; Leiter & Johnsen, 1997; Perez & 
Widom, 1994). 
 
Of the above studies, only Eckenrode et al (1993) attempted to identify a specific 
association between child neglect and cognitive or academic outcome.  The remainder 
either combined abused and neglected children into a single group (Kerr et al., 2000; 
Leiter, 2007; Leiter & Johnsen, 1997; Nightingale & Walker, 1991; Perez & Widom, 
1994), or studied only physical (Lansford et al., 2002) or physical and sexual (Boden et 
al., 2007) abuse.   
 
Thus, many existing studies examining cognitive and educational outcomes have 
methodological features that may limit the validity of the findings.  The majority utilize 
cross-sectional surveys, such that exposure to child maltreatment is defined according 
to retrospective self-report by subjects, leaving open the possibility of recall bias. For 
example, Lisak and Luster (1994) performed a cross-sectional survey of 96 male 
university students – using their retrospective self-report of childhood sexual and 
physical abuse, it was found that sexual and physical abuse were associated with a 
reduced self-reported performance – an outcome combining negative experiences 
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academically, behaviourally, and in peer relations – in school. The sexually abused group 
had persisting problems into adulthood with occupational and relationship stability.  
 
Another commonly associated problem with such studies is the lack of detailed 
sociodemographic data to permit adjustment for potential socioeconomic confounders – 
for example, Chandy and colleagues (1996) performed a large scale cross section survey 
of adolescent health (over 36000 Minnesota adolescents), finding that those with a 
history of sexual abuse (self-reported) had poorer academic outcomes such as grade 
point average. However, there was no adjustment for socioeconomic factors such as 
parental income.  
 
Among studies of educational outcomes that have applied adjustment for social, familial 
and personal confounders, the degree to which theses confounders explain the apparent 
associations between child maltreatment and educational failure has varied. For 
example, Boden and colleagues (2007), in the Christchurch Health and Development 
Study, found that self-reported physical and sexual abuse were associated with poorer 
educational outcomes before adjustment, but after accounting for potential confounders 
such as parental socioeconomic status, the associations were no longer significant. Other 
studies that had a similar outcome have included those by Lansford et al (2002) and 
Nightingale and Walker (1991). 
 
Nevertheless, many studies have found a persisting association between child 
maltreatment and adverse educational or cognitive outcome, after adjustment for 
potential confounders. For example, Leiter (2007) studied GPA and school absenteeism 
among 715 children in a longitudinal study, finding that reports of maltreatment were 
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associated with both increased absenteeism and falling GPA, even after adjustment for 
parental poverty.  Other examples of studies with persisting adverse cognitive or 
academic outcomes despite adjustment include those by Kerr and colleagues (2000), 
Perez and Widom (1994), Leiter and Johnsen (1997) and Eckenrode and colleagues 
(1993). 
 
It has been noted previously that the most reliable method for assessing outcomes 
following child maltreatment would be to follow a population-based longitudinal sample 
with prospective assessment of child maltreatment, and adjustment for relevant social 
and familial factors (Boden et al., 2007; English, Bangdiwala, & Runyan, 2005). While 
there have been a number of longitudinal studies of cognitive or academic outcomes, 
child maltreatment has often not been prospectively documented. For example, Boden 
and colleagues (2007), within the Christchurch Health and Development Study, obtained 
information about child maltreatment (sexual and physical abuse) by self-report in 
young adulthood (ages 18 and 21).  Other studies of cognitive and educational outcomes 
utilising retrospective self-report of child maltreatment have included two by Chandy 
and colleagues (1996; 1997) and the study by Lisak and Luster (1994). 
 
Therefore, the identification of child maltreatment to inform categorisation in the 
context of outcome studies is very variable, and may be open to bias. The most obvious 
source of bias is that of recall bias when child maltreatment is defined according to 
recall of childhood events in adulthood.   
 
Another method of identifying maltreated children was demonstrated by Lansford and 
colleagues (2002), in a longitudinal study of child development, who identified physical 
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abuse of the young children by parent interview at kindergarten entry. An anticipated 
limitation of this method is social desirability bias – that is, parents may under-report 
the extent of their abusive parenting to avoid embarrassment or other adverse 
consequences (Bornstein et al., 2014).   
 
Use of government agency data offers the potential of an objective and prospective way 
to identify exposure to child maltreatment. A number of studies of cognitive and 
academic outcomes following child maltreatment have utilised agency records, although 
none in the context of a birth cohort.  For example, Eckenrode and colleagues (1993) 
performed a data linkage study between social service and education department 
records of 420 maltreated children with matched controls, finding that child neglect was 
associated with poorer academic outcomes. Nikulina and colleagues (2011) identified 
maltreated children from county court records and along with matched controls 
followed them longitudinally – this study found that documented child neglect was 
associated with reduced academic achievement.  
 
In the literature of cognitive and academic outcomes, the “neglect of neglect” remains a 
particularly relevant consideration. When compared with physical and sexual abuse, 
child neglect has received less attention. The need to redress this has been documented 
(English et al., 2005; Polonko, 2006).  Attention to the outcomes following child neglect 
in epidemiological studies is particularly justified in the light of studies of anatomical 
brain development in both human and animal subjects who were deprived of sensory 
stimulation in early life. This body of work supports the biological plausibility of a 
causative association between child neglect and adverse cognitive outcome (Perry, 
2002). 
 34 
 
The study by Strathearn et al (2001) was the first to use a combination of prospective 
longitudinal follow up from birth, third party (government agency) substantiation of 
child neglect, and standardised assessment of cognitive outcome.  The study found that 
after adjustment for perinatal and parental risk factors, child neglect was associated 
with poorer cognitive outcomes (Peabody test at 5 years of age) in extremely low birth 
weight (ELBW) infants (<1000g).  Given that this was a smaller cohort with specific 
medical problems (ELBW), the purpose of the published study by the candidate and 
MUSP colleagues (Mills et al., 2011) (Appendix 1) was to apply a similarly strong 
methodology to assessing the cognitive and academic outcomes of abused and neglected 
young people in a large population based birth cohort in Brisbane, Australia.   
This study demonstrated that children with a history of reported maltreatment had 
lower scores on both the Wide Range Achievement Test (WRAT) – a measure of reading 
ability – and Raven’s Standard Progressive Matrices (RSPM) – a measure of perceptual 
reasoning ability – at the 14 year MUSP follow up.  Both neglect and abuse (physical, 
sexual, and/or emotional) were independently associated with lower scores. For 
example, substantiated child neglect was associated with a reduction in RSPM score of 
5.7 (95% CI 1.7 to 9.7), after adjusting for a number of individual and maternal 
confounders, as well as adjusting for abuse (physical, sexual and/or emotional abuse). 
Based on the standard deviation (SD) of 15, this is the equivalent of approximately 4 
points on a standard (non-verbal) IQ test. 
 
In progressing from adolescence to young adulthood, employment status becomes very 
relevant, not only as an outcome reflecting prior educational attainment, but also an 
important sociodemographic factor associated with health and wellbeing (Autor, 2014; 
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Davey et al., 1998), and therefore should be considered in young adult studies of 
educational outcomes. 
 
Parenting style, child maltreatment and psychological outcomes 
It has long been recognised, both in anecdotal observation and behavioural research, 
that there is much variation in how parents raise their children and adolescents. 
Landmark studies in the 1960s, 1970s and 1980s resulted in a system of classifying 
parenting styles that remains relevant today (Baumrind, 1967, 1971; Maccoby & Martin, 
1983).  
 
It was relatively recently that Western society began to recognise that not only could 
parenting be suboptimal, but in fact some parents abuse and/or neglect their children. 
The groundbreaking publication “The battered-child syndrome” by Kempe et al (1962) 
shattered a taboo by bringing child abuse into the public consciousness.  Since that time, 
child maltreatment – physical abuse, sexual abuse, neglect, and emotional abuse – has 
become a major topic of public policy and research. When compared to physical and 
sexual abuse, neglect and emotional abuse have been relatively under-researched, even 
though it is now recognised that child neglect is the most prevalent kind of child 
maltreatment (Polonko, 2006; U.S. Department of Health & Human Services, 2017). 
 
Four distinct styles of parenting have been identified (Lamborn, Mounts, Steinberg, & 
Dornbusch, 1991). The parenting styles are organised according to two domains: 
parental warmth/involvement – i.e. the expression of care and concern, and spending 
time with their children – and parental strictness/supervision – i.e. awareness of where 
their child/adolescent is, with whom they are associating, and enforcing rules around 
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times to return home and go to bed. Parents demonstrating high levels of both 
warmth/involvement and strictness/supervision are said to be exhibiting authoritative 
parenting. This style of parenting has been shown to result in better psychological 
outcomes for the young people when compared with the other parenting styles 
(Lamborn et al., 1991). When parents demonstrate high levels of strictness/supervision 
but low levels of warmth/involvement, this is referred to as authoritarian parenting. 
Indulgent parenting refers to those who exhibit high levels of warmth/involvement but 
low levels of strictness/supervision, whereas neglectful parenting involves low levels of 
both warmth/involvement and strictness/supervision. 
 
Literature to date has largely found that there are socioeconomic correlates of parenting 
style. Specifically, low socioeconomic parents tend to be more authoritarian, with 
increased levels of harshness and tendency to issue instructions to children with little 
explanation (Mcloyd, 1990; Shumow, Vandell, & Posner, 1998; Uji, Sakamoto, Adachi, & 
Kitamura, 2014).  
 
As has been well documented independently of parenting style, child maltreatment – 
including physical abuse, sexual abuse, emotional abuse, and neglect – is a major global 
public health issue. Child maltreatment is associated with adverse psychological, 
cognitive and physical health outcomes (Gilbert et al., 2009). 
 
The study of parenting style in the context of child maltreatment is very relevant, 
because a question exists as to what is the threshold between poor parenting and child 
maltreatment. This applies particularly to child neglect, which incorporates both 
physical neglect – the failure to provide a child with the necessities of life such as food, 
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clothing, shelter, and basic monitoring – and emotional neglect – the failure to provide 
emotional and psychological nurturing (Egeland et al., 1983). In addition to the issue of 
the threshold of child maltreatment, another major issue in studying parenting style and 
child maltreatment is that of the reliability of self-report in adulthood. For example, it 
was been found that many adults who experience agency-substantiated abuse as 
children do not appear to remember it in adulthood (Hardt & Rutter, 2004; Williams, 
1994). Additionally, self-report of childhood maltreatment may not remain stable 
through the life course (Banyard et al., 2001; Della Femina et al., 1990). In studies of the 
outcomes of both parenting styles and child maltreatment, the exposure is most often 
measured by retrospective self-report, which leaves open the possibility of recall bias. 
Parenting style, and its relationship, if any, to child maltreatment, has not been 
researched in a birth cohort to date. 
 
In summary, the literature on psychological, cognitive, educational and substance use 
outcomes following child maltreatment is extensive, but has significant gaps and 
possible issues with validity that can be addressed by studying the outcomes in the 
setting of a birth cohort linked with government agency maltreatment data. The Mater-
University Study of Pregnancy (MUSP) provides an opportunity to do so.  The MUSP is 
the data source of the present study, and its features will be outlined in the next section. 
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Methods 
The Mater-University of Queensland Study of Pregnancy 
The principal source of data for this PhD is the Mater-University of Queensland Study of 
Pregnancy (MUSP).  The MUSP is a longitudinal birth cohort study of mothers and their 
children.  Between 1981 and 1983, 8556 consecutive pregnant women attending the 
Mater Misericordiae Mothers’ Hospital for their first antenatal visit were invited to 
participate (Keeping et al., 1989). Mothers were excluded if they declined to participate 
at either the first clinic visit or 3-5 day postnatal follow-up (n=410, 4.79%), had a 
multiple birth (n=59, 0.69%), experienced stillbirth or postnatal death of the infant 
(n=99, 1.16%), gave birth at a different hospital (n=710, 8.30%), or placed the baby for 
adoption (n=55, 0.64%).  Therefore, the final cohort numbered 7223 mother and infant 
pairs (Najman et al., 2004).  
 
At the time the study commenced, the Mater Mothers’ Hospital was conducting just over 
half of the public confinements for the city of Brisbane, a city of approximately one 
million people.  A significant number of private confinements – approximately 40% of 
the total - were also conducted at the Mater Mothers’ Hospital.  The private patients, 
who were overall a more socioeconomically advantaged group, were not eligible for the 
MUSP (Keeping et al., 1989).  
 
At their first obstetric visit (average 18 weeks), the mothers completed a detailed 
questionnaire covering topics such as demographic background – including Aboriginal 
and/or Torres Strait Islander status – personal health, and their feelings about the 
pregnancy.  The mothers and children were further assessed when the children were 
aged 3 to 5 days, 6 months, 5 years, 14 years and 21 years.  
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At the first antenatal clinic visit, the women completed a detailed questionnaire covering 
topics such as demographic background and personal health. The follow-up rate at 5 
years and 14 years was very similar (72.8% and 71.6% respectively) (Najman et al., 
2004; O'Callaghan, O'Callaghan, Najman, Williams, & Bor, 2007). Some 3778 (52.3%) of 
the children completed the main 21-year follow-up questionnaire (Table 1).  
 
While the MUSP cohort data collection is extensive and thorough, particularly in relation 
to sociodemographic, general health and mental health information, there was 
inadequate information collected to enable identification of childhood exposure to abuse 
or neglect. To enable prospective, objective documentation of the exposure to child 
maltreatment of the children in the MUSP cohort, a linkage study was devised and it 
received separate ethical approved in 2000.  This process, and subsequent 
developments, is outlined below. 
 
Child maltreatment data collection 
The child abuse and neglect data relating to the study participants was collected from 
the records of Queensland’s child protection agency, the then Department of Families, 
Youth and Community Care (DFYCC), in September 2000.  This was done confidentially 
using a method previously outlined in the literature – requiring removal of identifying 
personal data and a shared unique identifier – to confidentially link the two data sets 
(Kruse, Ewigman, & Tremblay, 2001). At that time, the eldest children enrolled in the 
MUSP were 16.5 years old. 
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Each time DFYCC received information about possible child maltreatment, a child 
protection notification was recorded and an investigation commenced.  If the 
investigation confirmed that abuse or neglect had occurred, or there was an 
unacceptable risk that it would occur, the outcome was recorded as “Substantiated” or 
“Substantiated, at risk” respectively, along with the type or types of maltreatment – 
physical, sexual or emotional abuse, and neglect - that were substantiated.  Thus, a single 
notification and investigation for one or more maltreatment types could result in 
substantiation of more than one type of maltreatment. 
 
If the occurrence, or significant risk, of maltreatment was not confirmed on 
investigation, an outcome of “Unsubstantiated” was assigned.  Some notifications were 
unable to be investigated, e.g. if the family moved interstate, and thus were assigned the 
outcome of “Unable to Complete”.  This example shows that cases may fail to reach a 
threshold for substantiation for a number of reasons that do not necessarily mean the 
child has not experienced maltreatment. Other such reasons can include failure of the 
family to co-operate with the investigation, or that the child’s environment may have 
improved between the occurrence of maltreatment and the onset of the investigation, 
leading to a designation of unsubstantiated based on the child’s current position of 
safety. 
 
Therefore, for each member of the MUSP cohort, information about each of their child 
protection notifications, the outcomes, and the types of maltreatment were collected, 
along with additional data such as the relationship of the perpetrator to the child, and 
the opening and closing dates of the child protection casework.  Additional information 
included whether the child was placed under a child protection order, which in most 
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cases would have resulted in removal from the biological parents into the custody of 
DFYCC, usually to be placed in foster care, and whether the child had a Youth Justice case 
file, implying that the child had been involved in criminal activity at some time. 
 
The original collection of data from the Queensland Department of Families Youth and 
Community Care (DFYCC) in 2000, and its linkage with the MUSP cohort up to and 
including the 14 year follow-up, was approved by the University of Queensland 
Behavioural and Social Sciences Ethical Review Committee and the ethics committee of 
the Mater Children’s Hospital, Brisbane. The ethics approvals were continued and 
updated as a small number of additional investigators and study questions were added. 
 
Under these provisions, in addition to the studies comprising this thesis, a number of 
papers have been published in peer-reviewed journals, including the following: 
a) An investigation of the social, demographic, and behavioural risk factors for 
substantiated maternal neglect of cohort children (Strathearn, Mamun, Najman, 
& O'Callaghan, 2009). The candidate did not have a role in preparation of this 
paper. 
b) A study of cognitive outcomes, measured at the 14 year follow up, of cohort 
children who had been notified as suspected cases of abuse and/or neglect (Mills 
et al., 2011)(Appendix 1). The candidate was the first author of this publication, 
but its publication predates the period of PhD candidacy. 
c) A study of the rate of Youth Justice history among the indigenous children in the 
MUSP cohort (Doolan, Najman, Mills, Cherney, & Strathearn, 2013).  The 
candidate performed the statistical analyses for this study using the linked 
MUSP/DFYCC data. 
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d) An analysis of the attributable burden of illness due to child maltreatment in 
Australia was published by a large group of researchers (Moore et al., 2015). The 
candidate performed a portion of the analysis using the linked MUSP/DFYCC 
dataset.  
e) A published conference paper on the association between hallucinations and 
maltreatment history among the children in the MUSP cohort (Scott et al., 2012). 
The candidate performed the statistical analyses for this study using the linked 
MUSP/DFYCC data. 
 
Extension of data linkage 
In 2012, ethics approval was sought to extend the existing MUSP/DFYCC linkage to 
include data from the 21 year follow up. The ethical concerns about data linkage more 
broadly, which occurs without the subjects’ knowledge or specific consent, and 
particularly in relation to the MUSP cohort, were addressed by the use of a third party 
for performing the linkage. Professor Steve Kisely, initially in his role at The Queensland 
Centre for Health Data Services (Health LinQ), was approved to provide this service. 
Subsequently as his primary employment moved to the University of Queensland School 
of Medicine, an ethics variation request was approved to allow him to continue 
performing analyses.  
 
Thus, only three researchers hold linked MUSP/DFYCC data: Data up to 14 years is held 
by both the candidate and Professor Lane Strathearn (University of Iowa), and is 
available to them for analysis.  Professor Steve Kisely holds the 21-year linked data. For 
the studies requiring analysis of 21-year data, the candidate retained the primary role of 
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identifying study questions, preparing data analysis strategies in consultation with co-
authors, and writing the papers as first author that contributed to the body of the thesis. 
 
Ethical approvals 
14 year linkage 
Mater Health Services Human Research Ethics Committee (285C)(3/3/2000). 
University of Queensland School of Population Health Research Ethics Committee: 
Number RM240708 (24/7/2008). 
21 year linkage 
University of Queensland Behavioural and Social Sciences Ethical Review Committee: 
Project Number 2012001058 (18/10/2012)(Appendix 2). 
Amendment (changed position of Prof Steve Kisely): University of Queensland 
Behavioural and Social Sciences Ethical Review Committee: Project Number 
2012001058  (3/9/2013)(Appendix 2). 
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Table 1: Outline of thesis papers in relation to data collection 
 
Loss to follow-up and incomplete data 
Although the rates of follow-up for the MUSP are acceptable in the context of a large, 
multi-decade study, the loss of subjects to follow-up is not random.  A pattern is seen of 
increased loss to follow-up among those with low socio-economic status and other 
social risk factors such as lack of education.  This applies also to child maltreatment, 
with preferential loss to follow-up of subjects with a history of reported abuse or 
neglect. Table 2 below shows the completion rates of the main-21 year child 
Prenatal and neonatal 14 year follow-up 21 year follow-up 
n= 7223 n= 5185 (71.8%) n= 3778 (52.3%) 
Maltreatment variables  (available for 7214) – Independent, prospective recording by DFYCC 
Notification with or without 
substantiation: Physical abuse; 
Sexual abuse; Emotional abuse; 
Neglect 
Overlapping maltreatment types: 
Analysed as non-exclusive or 
exclusive categories 
Last recording in September 2000 
(youngest subjects aged 16.5) 
Outcomes 
Cognitive and academic 
 Wide-Range Achievement Test 
Raven’s Standard Progressive 
Matrices (n=3798 – 52.6%) (pre-
PhD enrolment: Mills et al., 2011) 
Peabody PPVT (n=2264 – 36.9%) 
High school completion 
Employment or continuing study 
(Mills, Kisely, Alati, Strathearn, & 
Najman, 2018) 
 
Psychological 
 Achenbach Youth Self-Report 
(YSR) (Mills et al., 2013) 
Adolescent-reported parenting 
style (Mills, Alati, Strathearn, 
McGee, & Najman, Submitted) 
Achenbach Young Adult Self-
Report (YASR), CES-D Depression 
scale, CIDI – DSM IV diagnoses 
(n=2575 – 35.7%) 
Self-reported child sexual abuse 
(Mills, Kisely, Alati, Strathearn, & 
Najman, 2016) 
Substance use 
 Alcohol and tobacco use (Mills, 
Alati, Strathearn, & Najman, 2014) 
 
Cannabis use (Mills, Kisely, Alati, 
Strathearn, & Najman, 2017) 
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questionnaire.  The follow up of youth who had been notified as suspected cases of child 
abuse or neglect was only 36.2%, compared with 54.4% for non-notified youth. Some 
options for addressing this problem in papers arising from the 21-year follow-up are 
addressed below. 
 
Table 2: Completion of 21-year youth questionnaire according to maltreatment and 
socio-demographic features. 
 n Completed 21y 
follow-up (%) 
Chi square P 
value 
Any notifications no 6425 54.4% <0.001 
yes 789 36.2% 
Gender Male 3745 47.8% <0.001 
Female 3469 57.3% 
Racial origin of moth-fath White 6250 54.3% <0.001 
Asian 307 44.3% 
Abor-Islander 444 32.0% 
Mother age at birth of child <20 993 41.1% <0.001 
20 - 34 5865 54.0% 
35 + 356 56.2% 
Relationship status No 
relationship 
991 39.3% <0.001 
Living together 6223 54.5% 
Income (during 
pregnancy) 
$10400 or 
more 
4436 56.8% <0.001 
$10399 or less 2304 46.0% 
Maternal education Post high sch. 1256 59.8% <0.001 
Complete high 4601 52.2% 
Incomplete 
high 
1304 45.9% 
 
The traditional method of multivariate analysis is complete case analysis, in which 
missing subjects are simply excluded from analysis – a practice also referred to as 
listwise deletion.  Because of the systematic nature of the loss to follow-up, one might 
expect some impact on the final results.  Traditionally, this type of loss is expected to 
attenuate observed associations between predictor and outcome variables (Wolke et al., 
2009).   
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The Avon Longitudinal Study of Parents and Children examined this issue in detail in a 
sample of 8 year-old children assessed for disruptive behaviour disorders. Despite 
confirming that the study dropouts had different baseline characteristics to those 
remaining, there were minimal differences in observed associations between 
sociodemographic predictors and disruptive behaviour.  The authors concluded that 
regression parameter estimates in this situation, which closely mirrors the loss to 
follow-up in MUSP, are only mildly affected (Wolke et al., 2009).  
 
Another issue that arises with loss from the MUSP cohort is that the relatively small 
numbers of subjects remaining in certain maltreatment categories increases the 
likelihood of Type II error, i.e. true differences in outcomes are not detected due to lack 
of power to assess statistical significance, and also a loss of precision (Sterne et al., 
2009). 
 
Simulation of outcome measures can be undertaken for the loss-to-follow-up group.  A 
strength of the combined MUSP/DFYCC dataset is that the baseline (i.e. at antenatal and 
neonatal phases) sociodemographic details are available for all subjects, and 
additionally the DFYCC data is available even for subjects who did not participate any 
further, thus limiting the unavailable data to the outcomes of interest. A related feature 
of multi-phase birth cohort studies such as MUSP is the ability to use data from previous 
phases to inform the loss to follow-up of the present phase of study.  For example, a 
significant number of subjects missing from 21-year follow-up have data available from 
the 5- or 14-year follow up addressing similar constructs, e.g. mental health outcomes, 
which in addition to the baseline measures can further inform the characteristics of 
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those lost to follow-up.  This feature of the MUSP informed recent work by Saiepour and 
colleagues (2016) – the findings of this study provide further support that differential 
attrition stratified along socioeconomic lines has minimal impact on the validity of 
observed associations. 
 
Some of the techniques that can be used to estimate missing values include the use of 
multilevel models such as generalised estimating equations (GEE), inverse probability 
weighting, and multiple imputation (Sterne et al., 2009). Multiple imputation is based on 
a Bayesian approach of imputing missing values repeatedly from the predictive 
distribution, and is facilitated by the power of modern computers (Sterne et al., 2009). 
Multiple imputation requires a reasonable assumption of data being “missing at 
random”, which does not require that the missing and non-missing data are expected to 
be the same (as in “missing completely at random”), but that the missing data is 
explainable by observed variables. For the MUSP/DFYCC dataset, “missing at random” is 
a reasonable assumption given that “missingness” is clearly stratified along lines of 
socioeconomic status and child maltreatment, data that is available for almost all 
subjects.   
 
An obstacle to multiple imputation in the MUSP dataset is that many variables are binary 
or categorical - while the study of multiple imputation in this setting is less advanced 
than for normally distributed data, techniques such as chained equations using 
combinations of linear and logit regression are possible (Sterne et al., 2009).  Of the 
studies included in this thesis, two (Mills et al., Submitted; Mills et al., 2014) used 
multiple imputation in relation to missing covariate data. Another method used to 
assess the effects of non-random sampling variation is propensity analysis, which 
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involves analysis of probability of assignment to a particular category within an 
observational study, given the observed covariates (Goodman & Blum, 1996).  One of the 
studies in this thesis (Mills et al., 2016) used this technique. 
 
Specific methods of included studies 
Child maltreatment and adolescent mental health problems in a large birth cohort (Mills 
et al., 2013) 
Data sources 
The child maltreatment data for this study was obtained from the DFYCC and linked 
with the MUSP data, as described above. The children who were notified as suspected 
cases of maltreatment were recorded as to the type or types of suspected maltreatment 
– one or more of physical abuse, sexual abuse, neglect, and emotional abuse.   
 
Outcome measures 
The outcome variables were derived from the Achenbach Youth Self-Report (YSR) 
questionnaires that were completed by the young people at, or close to, age 14 
(Achenbach, 1991c). The outcomes used in this study were the two main summary YSR 
scales: internalizing behavior and externalizing behavior (Achenbach, 1991a). In the 
MUSP cohort, both scales had high internal reliability (Cronbach alpha 0.87 for each).  
 
Analysis 
The following potential confounding variables were used to adjust for the observed 
associations between child maltreatment and psychological outcomes: The young 
person’s age (at completion of the YSR), gender and race, as well as maternal age, 
marital status, maternal educational achievement, and family income (all at first 
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prenatal clinic visit).  The sociodemographic variables were selected for their 
association with both child maltreatment notification and YSR outcomes. 
 
The primary analysis assessed whether notification for child maltreatment of any kind 
was associated with internalizing and externalizing behavior at the 14-year follow-up.  
Multivariate linear regression was used to adjust the observed association for the 7 
variables outlined above.  Unstandardised regression co-efficients were reported, which 
in this context can be thought of as mean differences in internalizing and externalizing 
scores.  
 
A secondary hypothesis of this study was that differing patterns of psychological 
outcomes would be seen among subjects who experienced differing types of 
maltreatment.  Therefore, the analysis was carried out in two stages. First, univariate 
and multivariate linear regression was carried out using non-exclusive categories of 
reported maltreatment – physical abuse, sexual abuse, neglect, and emotional abuse.  
Second, the maltreatment was categorized by an expanded hierarchical scheme – 
instead of non-exclusive categories, the subjects were categorized into mutually 
exclusive groups based on a hierarchical scheme similar to that described by Lau et al 
(2005). The details of the scheme are outlined in the paper (see below), but the 
summary of the groups is as follows: 
 Physical abuse only 
 Sexual abuse only 
 Neglect only 
 Emotional abuse (with or without neglect) 
 Sexual abuse (with other maltreatment) 
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 Physical abuse (with emotional abuse or neglect, but not sexual abuse) 
 
Post-estimation pairwise comparisons were used to compare the following groups: 
physical multi-type maltreatment with physical abuse alone; sexual multi-type 
maltreatment with sexual abuse alone; and the emotional/neglect group, of whom all 
but one was notified for both, with neglect alone. 
 
Two sensitivity analyses were performed, using the non-exclusive categories of reported 
maltreatment. First, the definition of exposure to maltreatment was narrowed to include 
only substantiated cases. Second, the analysis was repeated without excluding those 
who were first reported as suspected cases of maltreatment after the YSR at age 14 was 
completed. All data analysis was undertaken using Stata 12 (Stata Corp, College Station, 
TX).  
 
Alcohol and tobacco use among maltreated and non-maltreated youth in a birth cohort 
(Mills et al., 2014) 
Data sources 
As described above, the child maltreatment data in this study were drawn from the 
records of the Queensland Department of Families, Youth and Community Care (DFYCC) 
in September 2000. The independent variable was notification as a case of suspected 
child maltreatment.  Sensitivity analysis was performed using substantiated 
maltreatment as the predictor variable. 
 
Outcome measures 
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For assessment of smoking, two outcomes were assessed (further details included in 
paper): 
 “Any smoking” in the last week, versus no smoking 
 “Heavy smoking”, classified as 10 or more per week, versus no smoking.  
For alcohol use, two outcomes were assessed:   
 “Any drinking”, i.e. subjects reported having ever consumed a full glass of alcohol, 
versus never drank alcohol; and  
 “Heavy drinking”, i.e. ever drinking 5 or more drinks in a session, or 3 or more in 
a session at least monthly.  
These were the preferred cutoffs in the study by Alati et al (2010) that used the same 
questionnaire.  
 
Analysis 
Potential confounding variables were selected to adjust for any observed associations 
between reported maltreatment and adolescent smoking and alcohol use. They were: 
Family income, maternal marital status, race, and education; maternal tobacco and 
alcohol use; and subject gender and age at questionnaire completion (Sidebotham & 
Heron, 2006). Maternal alcohol use at the 14-year follow-up was included due to the 
association between parental alcohol misuse and child abuse and neglect (Keyes, 
Hatzenbuehler, & Hasin, 2011). Furthermore, genetic studies add biological plausibility 
to the observed intergenerational transmission of alcohol misuse disorders (Nilsson et 
al., 2010). Similarly, maternal smoking at the 14-year follow-up was used to adjust both 
the adolescent smoking and alcohol outcomes (Chassin, Pressin, Todd, Rose, & Sherman, 
1998).  
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The study subjects who had been reported as cases of maltreatment were categorized 
into one of five groups, in a hierarchical scheme slightly simplified from that used in 
Mills et al (2013). A summary of the groups is as follows: 
 Physical abuse only.  
 Sexual abuse only 
 Neglect, with or without emotional abuse.  
 Sexual abuse (plus other maltreatment) 
 Physical abuse (with neglect or emotional abuse, but not sexual abuse) 
 
Subjects reported for the first time as suspected maltreatment cases after completing 
the 14-year follow-up were not excluded from the primary analysis, but a further 
sensitivity analysis was performed from which these subjects were excluded.  
 
An additional adjusted analysis was performed for each outcome variable: The youths’ 
self-reported use of alcohol (ever had a full glass) and tobacco (any cigarettes in the last 
week) were used to adjust for the tobacco and alcohol outcomes, respectively.  While 
each is an important outcome in its own right, there remained potential for each to 
confound or mediate the other’s observed associations with child maltreatment. 
 
Multivariable logistic regression was performed using Stata 12 (StataCorp, Texas). 
Outcomes were reported on an unadjusted basis, and then adjusted for the potential 
confounding variables as outlined above, followed by a final adjustment for use of the 
other substance (i.e. tobacco or alcohol). Multiple imputation was used to account for 
missing values of the adjusting covariates. 
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Adolescent perceptions of parenting style and agency-documented child maltreatment: A 
14-year study (Mills et al., Submitted) 
Data sources 
This study used the linked DFYCC/MUSP data up to the 14-year follow-up phase, as 
described above. The categories of maltreatment for this study were: Any notification for 
maltreatment; physical abuse; sexual abuse; emotional abuse; and neglect.  Each 
maltreatment type was analyzed as a non-exclusive category – that is, many subjects had 
been notified as cases of more than one type of maltreatment, and hence there is overlap in 
the subjects included in each group.  
 
The questions regarding parenting style asked of the 14 year old participants in the 
supplementary questionnaire were adapted from the scales developed by Lamborn et al 
(1991) and further studied by Maccoby and Martin (1983). The questions were designed 
to examine both the warmth/involvement domain and the strictness/supervision 
domain (see paper for details). From these questions, two scales were constructed for 
each young person: One for warmth/involvement, and one for strictness/supervision.  
Subjects were divided into tertiles for each domain, with parenting style categorised as 
either authoritative (high warmth/involvement and high strictness/supervision); 
authoritarian (low warmth/involvement and high strictness/supervision); neglectful 
(low warmth/involvement and low strictness/supervision); and indulgent (high 
warmth/involvement and low strictness/supervision); those not meeting criteria for 
any were designated “unremarkable”.  
 
Outcome variables 
 69 
To assess whether parenting style was associated with socioeconomic status and other 
social markers, tests of association were made between parenting style and the 
following variables: Young person’s gender, parental race, mother’s marital status in 
pregnancy, and mother’s maximum education level during pregnancy (categorical 
variables); and young person’s age at the time of questionnaire, maternal age during 
pregnancy, and income both prenatally and at the 14-year follow-up (continuous 
variables). Following this analysis, variables were selected for inclusion as potential 
confounders for adjustment in subsequent analyses of associations with adolescent 
mental health problems and child maltreatment notification. 
 
The psychological outcome variables were derived from the Achenbach Youth Self-
Report (YSR) questionnaires that were completed by the young people at age 14 
(Achenbach, 1991c). Five scales derived from the questionnaires were analysed: 
Delinquent behaviour, aggression, anxiety and/or depression, withdrawn behaviour, 
and somatic symptoms – delinquency and aggression together are considered 
externalizing behaviours, while the other three make up the internalizing summary 
score. Respondents indicating levels of problematic symptoms in the top 10% (i.e. 90th 
centile) were considered to be in the clinical range for that subscale (Achenbach, 1991a).  
 
Analysis 
1. Parenting style and sociodemographic correlates: For categorical variables, chi-
square tests of association were used; for continuous variables, multinomial logistic 
regression was used, with parenting style as the dependent variable. 
2. Parenting style and child maltreatment notification: Logistic regression was used, 
with sociodemographic covariates as outlined above. 
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3. Psychological associations (clinical-range symptoms – top 10% of respondents) 
with both child maltreatment and parenting style were analyzed by logistic regression 
and presented as odds ratios. In analyzing outcomes relating to parenting style, an 
additional analysis was performed in which child maltreatment was added as a 
covariate, to assess the possibility of child maltreatment functioning as a confounding or 
mediating variable. 
 
Adjustment was performed using potential confounders as outlined above, with multiple 
imputation used to estimate missing covariates.  All analysis was performed using Stata 
15 (Stata Corp, College Station, TX).  
 
Child maltreatment and cannabis use in young adulthood: A birth cohort study (Mills et al., 
2017) 
Data sources 
The prospective child maltreatment data for this study was obtained from the records of 
the Queensland state child protection agency (Department of Families, Youth and 
Community Care - DFYCC) in September 2000, as described above.  
A simplified hierarchical scheme was used, based on substantiated notifications: 
 Any sexual abuse (with or without other maltreatment) 
 Any physical abuse (without sexual abuse) 
 Neglect and/or emotional abuse (without physical or sexual abuse) 
The comparison group was those who had not been substantiated as cases of abuse and/or 
neglect, and includes a small proportion of young people who had been subject to an 
unsubstantiated notification of suspected maltreatment.  
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Outcome measures  
Cannabis use at age 21 was examined for lifetime exposure to the substance, early onset 
of use (prior to 17 years of age), and DSM-IV cannabis abuse or dependence. At the 21-
year follow-up, subjects were asked to indicate a number of aspects of their experience 
with cannabis, which were used as the basis for outcome variables:  
1. Whether they had ever used cannabis;  
2. The age at which they had first used cannabis (prior to 17, versus 17 or older). In 
Australia, 17 is the usual age of high school graduation; 
3. Their frequency of cannabis use – daily cannabis use was selected as an 
important milestone representing frequent use;  
4. A measure of cannabis abuse and/or dependence was obtained from the WHO 
Composite International Diagnostic Interview (CIDI), a diagnostic schedule based 
on DSM-IV criteria. Administration was by a computerised protocol, the CIDI-
Auto, which performs satisfactorily when compared with personal interview 
(Peters & Andrews, 1995). 
 
Analysis 
Multivariable logistic regression analysis was used to adjust for potentially confounding 
variables. Covariates were added in stages: 
1. The young person’s age (at completion of the 21-year questionnaire) and sex. 
2. Race, maternal age, the mother’s educational attainment, marital status, and 
family income (first antenatal visit), maternal depression and anxiety (21 year 
follow-up), measured using the Delusions-Symptoms-States Inventory 
(DSSI)(Bedford & Foulds, 1978), and maternal cigarette and alcohol use. 
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3. Additional covariates were added to the model to represent the young subjects’ 
mental health in adolescence, measured at the 14 year follow-up: Internalizing 
and externalizing behaviour as measured with the Child Behavior Checklist 
(CBCL), analyzed as continuous variables standardized to a mean of 100 and 
standard deviation of 15 (Achenbach, 1991b). 
4. Finally, additional variables were added to adjust for youth smoking and alcohol 
use at the 14-year follow-up. This was to assess possible mediation of adult 
cannabis use in support of the “gateway hypothesis” (Kandel, 2002). 
 
Cognitive and educational outcomes of maltreated and non-maltreated youth: A birth 
cohort study (Mills et al., 2018) 
Data sources 
The child maltreatment data was obtained from the state child protection agency 
(Department of Families, Youth and Community Care - DFYCC) in September 2000 and 
linked with the MUSP data as described above. The young people who had been subject 
to substantiated reports as cases of maltreatment were categorized into one or both of 
two non-exclusive groups: An abuse group, consisting of all who had been the subject of 
a notification for one or more of physical abuse, sexual abuse, or emotional abuse; and a 
neglect group, consisting of all who had been notified as cases of neglect.   
 
Outcome measures 
With regard to cognitive and educational variables, The Peabody Picture Vocabulary 
Test (PPVT) was completed by a subset of young adults at the 21-year MUSP follow-up. 
Further relevant questions within the 21-year young adult questionnaire related to their 
highest level of education completed – for this analysis, a dichotomous outcome was 
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used, based on completion of high school versus failure to complete high school. Finally, 
a young person’s status as either being employed or engaged in formal study was 
considered: Subjects who indicated that they were neither employed nor attending 
school or an educational institution were categorised as neither earning nor learning, 
with the comparison group being all the other young people who had indicated at least 
part-time work or study. 
 
Analysis  
The results of initial bivariate analyses were adjusted for known or suspected confounders 
– the first stage of adjustment was for age and sex. For the second stage, the following 
relevant sociodemographic variables were added to the adjustment: Family income and 
maximum maternal education level achieved (collected at the first prenatal visit); the 
child’s birthweight z score and requirement for neonatal intensive care admission; 
maternal tobacco and alcohol use during pregnancy; and breast feeding duration. 
For dichotomous outcomes, associations with child maltreatment are presented as odds 
ratios, and for the continuous outcome (PPVT) unstandardized regression co-efficients 
are presented. Multivariable logistic regression analysis was performed using SPSS 
(IBM, New York). 
 
Self-reported and agency-notified child sexual abuse in a population-based birth cohort 
(Mills et al., 2016) 
Data sources 
The child sexual abuse (CSA) self-report measure was obtained at the 21-year follow-up.  
The self-report questionnaire was based on that of Fleming (1997), which was in turn a 
modification of Wyatt’s (1985). The young adult participants were asked “Did any of the 
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following events happen to you before you were 16?” Five non-exclusive abuse 
scenarios were offered, with experiences categorised as non-penetrative and 
penetrative CSA.  
 
Non-penetrative CSA was described as follows: 
 “Someone exposed themselves or masturbated in front of you” 
 “Someone more than 5 years older than you kissed or fondled your breasts or 
genitals” 
 “You touched or masturbated the genitals of someone more than 5 years older 
than you”.  
Penetrative child CSA questions were as follows: 
 “Someone more than 5 years older than you had sexual intercourse with you”; 
and  
 “Someone more than 5 years older than you had oral sex with you”. 
 
The government agency CSA data was obtained from DFYCC as above. The exposure to 
agency-recorded child sexual abuse in this study is defined by the occurrence of one or 
more notifications to DFYCC that reached the threshold for formal investigation for 
suspected child sexual abuse prior to September 2000, at which time the youngest 
members of the cohort were 16.5 years old.  As a secondary analysis, the outcomes were 
also examined after narrowing the definition of exposure to only include agency-
substantiated cases of CSA. 
 
Outcome measures 
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Psychological outcomes at age 21 were measured using the WHO Composite 
International Diagnostic Interview, a diagnostic interview schedule based on DSM-IV 
criteria. Administration to the MUSP cohort was by the CIDI-Auto, a computerised 
protocol that has been shown to perform satisfactorily when compared with personal 
interview (Peters, Clark, & Carroll, 1998). The outcomes examined were: 
 major depressive disorder 
 any anxiety disorder – including generalised anxiety disorder, panic disorder, 
agoraphobia, social phobia, and specific phobias  
 Post-traumatic Stress Disorder (PTSD).  
Each outcome was examined both for both lifetime symptoms, and recent symptoms 
(within the last month). 
 
Analysis 
Sociodemographic variables were identified as potential confounders between CSA 
(self-reported or agency-recorded) and adverse psychological outcomes at the 21-year 
follow-up.  These were variables were: gender of the child subject; parental race; 
maternal age; family income at the time of study entry (first prenatal visit), and 
maternal education status at study entry (Sidebotham & Heron, 2006).  
 
Additional potential mediating or modifying variables, collected at the 21 year follow-
up, were added to the adjustment in a sensitivity analysis: receipt of social welfare at 21 
year follow-up, and young person’s educational achievement and marital status. A 
sensitivity analysis of the lifetime outcomes added an additional adjustment for 
coexisting agency-substantiated physical abuse, emotional abuse, or neglect. 
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To examine the degree of agreement between self-reported and agency-notified CSA, a 
cross-tabulation was performed. Self-reported and agency-notified CSA were each 
examined for their association with the DSM-IV psychological outcome variables as 
measured by CIDI-Auto. Multivariable logistic regression analysis was used to control 
for the known or suspected confounding and moderating variables as noted above. 
Missing data was handled by listwise deletion. In addition to the sensitivity analyses 
already noted above, a propensity analysis, adding a variable representing the baseline 
confounders across the whole cohort at risk of exposure (n=7214 for agency-notified 
CSA, and n=3739 for self-report CSA data) was performed to identify possible effects of 
differential attrition on the associations with psychiatric outcomes, given that the CIDI-
Auto was not administered to the entire remaining cohort at 21 (Goodman & Blum, 
1996). All data analysis was undertaken using SPSS (IBM, New York).  
 
In summary, the included studies used accepted methods of multivariate analysis within 
the linked MUSP-DFYCC dataset. Analysis of the linked DFYCC child maltreatment data 
was tailored to suit the specific aims of each paper, but in most studies involved 
sensitivity analyses in which the predictor variables (child maltreatment and its 
subtypes) were defined both by departmental notification, and by the narrowed 
definition of substantiated cases only. In all studies, appropriate adjustment was made 
for suspected confounding variables. 
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Abstract 
Objective: To examine whether notified child maltreatment is associated with adverse 
psychological outcomes in adolescence, and whether differing patterns of psychological 
outcome are seen depending on the type of maltreatment. 
 
Methods: The participants were 7223 mother and child pairs enrolled in a population-
based birth cohort study in Brisbane, Australia. Exposure to suspected child 
maltreatment was measured by linkage with state child protection agency data. The 
primary outcomes were the internalizing and externalizing scales of the Youth Self 
Report (YSR) at approximately 14 years of age. 
 
Results: The YSR was completed by 5172 subjects (71.6%), with increased attrition of 
cases of notified maltreatment. After adjustment for potential confounders, notified 
maltreatment was significantly associated with both internalizing behavior and 
externalizing behavior at 14. When evaluated as non-exclusive categories of 
maltreatment, physical abuse, neglect, and emotional abuse were each significantly 
associated with both internalizing and externalizing behavior after adjustment. When 
evaluated using an expanded hierarchical scheme that included combinations of multi-
type maltreatment, the following groups had significantly higher internalizing behavior 
after adjustment: emotional abuse (with or without neglect), and multi-type 
maltreatment including physical (but not sexual) abuse with neglect and/or emotional 
abuse.  The following groups were associated with externalizing behavior after 
adjustment: emotional abuse (with or without neglect), and multi-type maltreatment 
including physical abuse (with neglect and/or emotional abuse), or sexual abuse (with 
neglect and/or emotional abuse, and/or physical abuse). 
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Conclusion: This study suggests that child neglect and emotional abuse have serious 
adverse effects on adolescent mental health and warrant the attention given to other 
forms of child maltreatment. Additionally, it confirms that young people who are 
notified for more than one type of maltreatment are at particular risk of adolescent 
mental health problems.  
 87 
Introduction 
Child maltreatment is an important worldwide public health issue, and has repeatedly 
been linked to adverse mental and physical health consequences. Estimation of its 
prevalence is hindered by the absence of widely agreed thresholds at which actions or 
omissions towards children constitute maltreatment.  Physical abuse provides a good 
example of this: many consider all corporal punishment to be abusive, while others have 
a higher threshold such as the inflicting of visible physical injury.  Hussey et al (2006) 
found that in a large sample of adolescents in the US, 28.4% reported at least one 
childhood episode of being “slapped, hit, or kicked” by a caregiver.   
 
When studying child maltreatment from a population perspective it is sometimes 
possible to utilize government departmental records of reported or substantiated 
maltreatment.  On this measure, child neglect is the type of maltreatment that comes to 
the attention of child protection authorities most frequently, accounting for more than 
half of substantiated cases of maltreatment in the United States, and with a lifetime 
prevalence in western countries being approximately 6% (Theodore, Runyan, & Chang, 
2007; US Department of Health and Human Services, 2000).  
 
The common understanding of child neglect is the failure to provide a child with the 
basic necessities of his or her life such as food, clothing, shelter, and basic monitoring to 
protect him or her from harm.  This is often described as physical neglect (Polonko, 
2006).   Emotional neglect implies a failure of the parents or caregivers to provide a 
child with the emotional and psychological nurturing that is required for normal 
development.  Parents who are emotionally neglectful were described by Egeland et al. 
(1983) as “psychologically distant”.  Additionally, Polonko (2006) lists a number of 
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other subsets of neglect, including prenatal neglect, financial neglect, and community, 
societal, or “collective” neglect.  To date, research demonstrates significant associations 
between child neglect and adverse long-term outcomes in the domains of cognitive and 
academic performance, emotional and psychological health, and physical health 
(Connell-Carrick & Scannapieco, 2006; Manly, Kim, Rogosch, & Cicchetti, 2001; Mills et 
al., 2011).   
 
Despite this, neglect has previously been under-researched relative to physical and 
sexual abuse. Child physical abuse and sexual abuse have been extensively studied as 
risk factors for adverse long-term outcomes. Studies have linked physical abuse with 
problems in adolescence and early adulthood including delinquent and aggressive 
behaviour, violent offending, anxiety, depression, suicidality, post traumatic stress 
disorder (PTSD), and alcohol misuse (Fergusson & Lynskey, 1997; Grogan-Kaylor, 
Ruffolo, Ortega, & Clarke, 2008; Lansford et al., 2002; Manly et al., 2001; Springer, 
Sheridan, Kuo, & Carnes, 2007).  
 
Retrospective surveys across a broad range of countries have consistently identified 
child sexual abuse as a major public health issue.  In Australia, it has been estimated that 
among the adult population, approximately 15% of boys and 30% of girls experienced at 
least one exposure to an unwanted sexual act before the age of 16 (Dunne, Purdie, Cook, 
Boyle, & Najman, 2003).  Psychological problems such as PTSD, suicidality, deliberate 
self-harm, and alcohol misuse have been reported in subjects who experienced child 
sexual abuse (Cutajar et al., 2010; Fergusson, Horwood, & Lynskey, 1996; Gilbert et al., 
2009; Tebbutt, Swanston, Oates, & O'Toole, 1997).  
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More recently, emotional maltreatment, also known as psychological abuse or 
maltreatment, has received increasing attention by researchers (Jellinek, Hamarman, & 
Bernet, 2000; Trickett, Mennen, Kim, & Sang, 2009). Practically, emotional maltreatment 
consists of behaviors towards children such as rejection, isolation, terrorization, 
ignorance, corruption, verbal assault, and overpressuring behavior (Jellinek et al., 2000). 
Thus, it can include acts of both commission and omission, with the latter often referred 
to as emotional neglect.  The early indications are that emotional maltreatment is 
associated with abnormalities in development and psychological wellbeing 
(O'Dougherty Wright, Crawford, & Del Castillo, 2009; Shaffer, Yates, & Egeland, 2009).   
 
The theoretical frameworks for understanding the developmental psychopathology 
associated with child maltreatment include social learning theory and other sociological 
models, attachment theory and other psychodynamic models, and ecological-
transactional models (Sidebotham & Heron, 2006).  A holistic ecological and 
developmental psychopathology approach draws together interrelations among the 
complex biological, psychological and social systems throughout the continuum of child 
development (Manly et al., 2001). The field of developmental neurobiology is identifying 
a set of neural pathways that appear to mediate the effect of adverse early childhood 
experiences on mental health problems in later life (Anda et al., 2006). 
 
There have been a number of methodological weaknesses in many previous studies on 
the consequences of child maltreatment.  The first common issue relates to definition 
and measurement of the maltreatment (Widom, Raphael, & DuMont, 2004).   Developing 
a system to measure maltreatment that is at once prospective, highly sensitive, and 
ethical has generally eluded researchers.  The most common method of measuring abuse 
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and neglect is by retrospective self-report.  This method has the advantage of being 
inexpensive and convenient.  However, retrospective recall of childhood abuse may be 
inaccurate, and appears to be systematically influenced by the mental health of the adult 
respondent.  That is, well-adjusted adults tend to under-report adverse childhood 
experiences, while those with psychological problems do not (Hardt & Rutter, 2004).  It 
has also been shown that subjects’ self-report of childhood abuse does not remain stable 
throughout their adulthood.  There can be surprising discrepancies between the recall of 
siblings who were exposed to the same maltreatment, and failure to remember even 
agency-substantiated childhood abuse (Hardt & Rutter, 2004).  
 
Another approach is to rely on contemporaneous parental disclosure of maltreatment 
during a longitudinal study.  This approach was taken by Lansford et al (2002) and 
Keiley et al (2001).  If this method is adopted, a major difficulty that can be encountered 
is establishing the threshold for reporting admitted cases of maltreatment to the 
relevant authorities, and the validity of the parents’ self-report if they are aware that the 
investigators have the obligation to report. 
 
Longitudinal, population-based cohort studies can potentially overcome these 
weaknesses.  For example, the Avon Longitudinal Study of Parents and Children is one of 
a small number of prospective longitudinal studies to use contemporaneous 
independent reports of maltreatment (Sidebotham & Heron, 2006). However, this and 
other population-based birth cohort studies have not prospectively and objectively 
defined the exposure to different types of child maltreatment (e.g. physical abuse, sexual 
abuse, emotional abuse, and neglect). The use of child maltreatment data obtained from 
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the local statutory authority confers the potential benefit of a contemporaneous, 
impartial, third party assessment of maltreatment.   
 
The disadvantage of prospective recording of child maltreatment using government 
agency data is the risk of underestimating the incidence of maltreatment due to under-
recognition and under-reporting (McGee, Wolfe, Yuen, Wilson, & Carnochan, 1995). 
Furthermore, even when longitudinal population-based studies have examined the issue 
of child maltreatment, many have measured the exposure retrospectively, through recall 
(Boyle et al., 1987; Collishaw et al., 2007; Fergusson & Lynskey, 1997).  
 
The second major issue in research into the consequences of child maltreatment is the 
failure of many studies to adjust for the adverse environmental conditions in which 
abuse and neglect often take place. Hence, identified associations may have been due, at 
least in part, to confounding factors such as parental poverty and lack of education 
(Horwitz, Widom, McLauchlin, & White, 2001; Maniglio, 2009). 
 
The outcomes of different types of child maltreatment are considered to have some 
broad similarities. For example, physical and sexual abuse can both result in post-
traumatic psychological problems (Briere & Elliott, 2003).  However, there have been 
suggestions of some particularly strong associations between certain maltreatment 
types and outcomes – for example, studies to date have suggested that physical abuse 
may have the strongest association with subsequent externalizing behaviors such as 
delinquency and aggression (Grogan-Kaylor et al., 2008; Manly et al., 2001).  Even more 
than the other types of maltreatment, neglect is considered to have a particularly strong 
association with adverse cognitive and academic outcomes (Mills et al., 2011).  
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The value of comparing and contrasting the outcomes of different maltreatment types is 
controversial.  For example, it may appear superficially that physical and sexual abuse 
tend to be episodic, traumatic events whereas emotional abuse and neglect may be more 
chronic and pervasive (Egeland et al., 1983).  However, it is well recognized that 
multiple maltreatment types often occur within the same family, a phenomenon that has 
been referred to as multi-type maltreatment (Arata, Langhinrichsen-Rohling, Bowers, & 
O'Brien, 2007) or polyvictimization (Finkelhor et al., 2009). Furthermore, distinguishing 
types of maltreatment by their episodic or traumatic nature is problematic. For example 
child neglect, which might otherwise be presumed to be chronic rather than episodic, 
has been recognized to be associated with PTSD. An example of how child neglect or 
emotional abuse could be episodic is in the case of maltreating parents who are 
intermittently affected by substances (Gilbert et al., 2009).  
 
A small but growing body of literature has sought to construct hierarchical schemata to 
classify types of maltreatment, including observed patterns of multi-type maltreatment. 
In an expanded hierarchical classification, such as that proposed by Lau et al (2005), 
subjects who experience a single maltreatment type are classified into the relevant 
group (e.g. physical abuse, sexual abuse), whereas those who experience multi-type 
maltreatment are grouped according to clusters representing commonly co-occurring 
maltreatment types, e.g. physical abuse accompanied by emotional abuse or neglect. 
Examples of such studies are those by Hahm and colleagues (2010), Lau and colleagues 
(2005), and Trickett and co-authors (2011; 2009).  The potential benefits of hierarchical 
schemata are that they permit comparison of the outcomes of different types of 
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maltreatment, while also taking into account the propensity for multi-type maltreatment 
within maltreating families. 
 
The outcomes of these studies using expanded hierarchical schemata to classify 
maltreatment histories have indicated that young people experiencing multi-type 
maltreatment are more likely to experience psychological dysfunction than singly 
maltreated peers (Arata et al., 2007; Lau et al., 2005), and have suggested that multi-
type maltreatment that includes sexual abuse may be particularly harmful (Hahm et al., 
2010). 
 
This study examines whether young people who are notified as cases of suspected 
maltreatment have higher rates of psychological problems in adolescence than their 
non-maltreated peers. Secondarily, the study aims to identify whether different types of 
notified maltreatment (physical abuse, sexual abuse, neglect, or emotional abuse), alone 
or in combination using an expanded hierarchical scheme, are associated with different 
patterns of psychological problems.  
 
Methods 
Data sources 
The Mater-University Study of Pregnancy (MUSP) is a longitudinal birth cohort study.  
Between 1981 and 1983, 8556 consecutive pregnant women attending the Mater 
Misericordiae Mothers’ Hospital for their first prenatal visit were invited to participate 
(Keeping et al., 1989). Mothers were excluded if they declined to participate at either the 
first clinic visit or 3-5 day postnatal follow-up (n=410, 4.7%), had a multiple birth (n=59, 
0.7%), experienced stillbirth or postnatal death of the infant (n=99, 1.2%), gave birth at 
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a different hospital (n=710, 8.3%), or placed the baby for adoption (n=55, 0.6%).  
Therefore, the final cohort numbered 7223 mother and infant pairs (Najman et al., 
2004). 
 
At the first prenatal clinic visit, the women completed a detailed questionnaire covering 
topics such as demographic background and personal health. The mothers and children 
were further assessed when the children were aged 3 to 5 days, 6 months, 5 years, and 
14 years. The follow-up rate at 5 years and 14 years was very similar (72.8% and 71.6% 
respectively) (Najman et al., 2004; O'Callaghan, O'Callaghan, Najman, Williams, & Bor, 
2007). 
 
The child maltreatment data in this study include notifications of physical, sexual, and 
emotional abuse, and neglect. This data was obtained from the records of the 
Queensland state child protection agency (Department of Families, Youth and 
Community Care - DFYCC), in September 2000. The child maltreatment data was linked 
anonymously to the MUSP longitudinal data as reported previously (Strathearn, Mamun, 
Najman, & O'Callaghan, 2009). The exposure to child maltreatment in this study is 
defined by the occurrence of one or more notifications to DFYCC that reached the 
threshold for formal investigation for suspected child maltreatment prior to September 
2000, at which time the youngest members of the cohort were 16.5 years old.  The 
children who were notified as suspected cases of maltreatment were recorded as to the 
type or types of suspected maltreatment – one or more of physical abuse, sexual abuse, 
neglect, and emotional abuse.  
 
Outcome measures 
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The outcome variables were derived from the results of the Achenbach Youth Self-Report 
(YSR) questionnaires that were completed by the young people at, or close to, age 14 
(Achenbach, 1991b). The outcomes used in this study were the two main summary YSR 
scales: internalizing behavior and externalizing behavior (Achenbach, 1991a). In the MUSP 
cohort, both scales had high internal reliability (Cronbach alpha 0.87 for each).  
  
Both scales are widely used in child and adolescent psychological research, and for this study 
were selected for their complementary components, with most significant adolescent 
psychological symptoms included in one or the other scale.   The internalizing scale 
comprises the total of the subscales of withdrawal, anxious/depressed, and somatic symptoms. 
The externalizing scale comprises the total of the aggression and delinquency subscales. The 
internalizing scale consisted of 31 items, and the externalizing scale 30. Each item was scored 
0, 1, or 2, with the score of 2 indicating the stated behavior was often true.  
 
Potential confounding or modifying variables 
Seven important potential confounding variables were used to adjust the observed 
associations of child maltreatment with internalizing and externalizing behaviors (Table 
1). The young person’s age (at completion of the YSR), gender and race were used for 
adjustment because of their associations with YSR outcomes. Additionally, four 
socioeconomic variables were selected to represent the well-recognized confounding 
effect of socioeconomic disadvantage on observed associations between child 
maltreatment and adverse outcomes.  In the YSR cohort, maternal age, marital status, 
maternal educational achievement, and family income (all at first prenatal clinic visit) 
were selected.  Each was strongly associated with both child maltreatment notification 
and YSR outcomes. 
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Statistical analysis 
The primary analysis assessed whether notification for child maltreatment of any kind 
was associated with internalizing and externalizing behavior at the 14-year follow-up.  
Multivariate linear regression was used to adjust the observed association for the 7 
variables outlined above.  Unstandardized regression co-efficients were reported, which 
in this context can be thought of as mean differences in internalizing and externalizing 
scores. 
 
The secondary hypothesis was that differing patterns of psychological outcomes would 
be seen among subjects who experienced differing types of maltreatment.  First, 
univariate and multivariate linear regression was carried out using non-exclusive 
categories of reported maltreatment – physical abuse, sexual abuse, neglect, and 
emotional abuse.  As with the primary analysis above, each type of maltreatment was 
assessed for its association with internalizing and externalizing behavior, and also 
adjusted for the 7 covariates.  
 
Second, the maltreatment was categorized by an expanded hierarchical scheme – 
instead of non-exclusive categories, the subjects were categorized into mutually 
exclusive groups based on a hierarchical scheme similar to that described by Lau et al 
(2005). The details of the scheme were as follows: first, subjects notified as cases of only 
one type of maltreatment (physical abuse, sexual abuse, and neglect) were categorized 
in the relevant group.   
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Second, those notified only as cases of suspected emotional, or emotional abuse and 
neglect, but no notified physical or sexual abuse, were grouped together for two reasons. 
First, notification for emotional abuse alone was rare, occurring in only one followed-up 
subject. Second, there was an unavoidable qualitative overlap between the DFYCC 
constructs of neglect and emotional abuse – the contemporaneous definition of 
emotional abuse included acts that led to “emotional deprivation”, while the definition of 
neglect included the failure to provide children with the conditions for 
“healthy…emotional development” (p.144)(Strathearn, Gray, O'Callaghan, & Wood, 
2001). Therefore, the failure to provide a child with affection and psychological 
nurturing (emotional neglect) could result in categorization as either neglect or 
emotional abuse.  
 
Subjects notified as cases of suspected sexual abuse, plus any of the other types, were 
grouped together, and the final group consisted of young people notified as cases of 
physical abuse plus emotional abuse or neglect, but not sexual abuse. These 
maltreatment groups were then tested using multivariate linear regression, before and 
after adjustment, for their association with internalizing and externalizing behavior. 
Further, to more clearly define the significance of multi-type maltreatment when 
compared with single maltreatment types, post-estimation pairwise comparisons were 
used to compare the following groups: physical multi-type maltreatment with physical 
abuse alone; sexual multi-type maltreatment with sexual abuse alone; and the 
emotional/neglect group, of whom all but one was notified for both, with neglect alone. 
 
Two sensitivity analyses were performed, using the non-exclusive categories of reported 
maltreatment. First, the definition of exposure to maltreatment was narrowed to include 
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only substantiated cases. Second, the analysis was repeated without excluding those 
who were first reported as suspected cases of maltreatment after the YSR at age 14 was 
completed. 
 
All data analysis was undertaken using Stata 12 (Stata Corp, College Station, TX).   
The study was approved by the University of Queensland Behavioral and Social Sciences 
Ethical Review Committee, and the ethics committee of the Mater Children’s Hospital, 
South Brisbane. 
 
Results 
Of the 7223 mother and child pairs in the original cohort, the DFYCC child protection 
history was available for 7214. Eight pairs were unable to be positively identified from 
the child protection record. One pair was inadvertently omitted from the child 
protection search. Of the 5172 (71.6%) participants who completed the YSR at 
approximately 14 years, a further six were excluded from analysis because they failed to 
answer 20 or more questions, leading to unreliable problem scores (Figure 1). The 
median age of subjects at completion of the YSR was 13.9 years (interquartile range 13.7 
to 14.2 years). 
 
There were significant differences between the mothers of the subjects who remained in 
the study at 14 and those who were lost to follow-up (Table 1). Those lost to follow up 
were more likely to have markers of low socioeconomic status, and the children were 
more likely to have been notified as suspected cases of maltreatment. Of the total cohort, 
789 (10.9%) had been notified at least once to the DFYCC as a case of suspected 
maltreatment and investigation initiated – of these, 506 subjects (7.0% of cohort) had 
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been subject to a substantiated notification. This included 82 subjects (1.1% of cohort) 
who had spent some time subject to a child protection order – these were the young 
people judged to be in need of protection, with the intervention usually involving out-of-
home care. 
Figure 1: Flow of subjects through MUSP study. 
 
 
 
 
Neglect was the most commonly notified type of maltreatment (500 subjects, 6.9% of 
cohort), followed by physical abuse (475 subjects, 6.6%), emotional abuse (446 subjects, 
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6.2%), and sexual abuse (259 subjects, 3.6%).  A total of 522 subjects (7.2% of total 
cohort, or 66.2% of all notified subjects) were notified for 2 or more maltreatment types.  
Subjects notified as emotional abuse cases were the most likely to have been notified for 
another maltreatment type (97%), followed by physical abuse (88%), neglect (76%), 
and sexual abuse (74%).    
 
Of the 5166 who adequately completed the YSR, 425 (8.2%) were notified, of whom 258 
(5.0%) had been substantiated as maltreatment cases at least once. Only 19 (0.04%) had 
been subject to a child protection order. This lower incidence of maltreatment in the 
followed up group is consistent with the findings demonstrated in Table 1 that the group 
lost to follow up were more likely to be socioeconomically disadvantaged, and to have 
been notified as suspected cases of maltreatment.  
 
Of the 425 followed-up subjects who were notified at least once as cases of suspected 
maltreatment, 68 were notified for the first time after completing the YSR and were 
therefore excluded from analysis. After this exclusion, the median age of first 
notification for the subjects available for analysis was 6.3 years (interquartile range 3.1 
to 11.1 years). One subject did not have the type of maltreatment documented, and was 
included in the analysis of notifications of suspected maltreatment, but excluded from 
the analysis of maltreatment types.   
 
Of the 357 remaining notified subjects, classification according to the expanded 
hierarchical scheme was as follows: physical abuse only, 28 (8%); sexual abuse only, 47 
(13%); neglect only, 49 (14%); emotional +/- neglect, 25 (7%); sexual multi-type 
maltreatment, 72 (20%); and physical (not sexual) multi-type maltreatment, 136 (38%).  
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Of the final physical multi-type group, 115 (85%) had been notified additionally for 
emotional abuse, and 86 (64%) for neglect. Among the 72 subjects in the final sexual 
multi-type group, 67 (93%) had been notified for emotional abuse or neglect, and 43 
(60%) for physical abuse.  
 
The identity of the alleged perpetrator/s was only available for the substantiated cases 
(229 of the 357 subjects notified before completing the YSR, 64%): the mother alone 
was listed for 56 (24%); the father alone was listed for 45 (20%); two or more parent 
figures (biological or step parents) were listed for 70 (31%); the mother’s partner/step 
father alone was listed for 10 (4%); other combinations and non-parents were recorded 
for 40 (17%); and perpetrator data were missing for 8 (3%). 
 
Internalizing 
The mean internalizing raw score for the whole cohort was 13.55 (SD 7.73), which is 
comparable with published international norms (Achenbach & Rescorla, 2007). Both 
before and after adjustment for sociodemographic covariates, notified maltreatment 
was significantly associated with internalizing behavior at 14 years of age (adjusted 
regression coefficient 1.70, 95% CI  0.83 to 2.56) (Table 2).  Similarly, physical abuse, 
neglect, and emotional abuse were all associated with internalizing behavior both before 
and after adjustment (Table 2).  The adjusted unstandardized regression coefficient for 
notified emotional abuse was 2.81 (95% CI 1.64 to 3.97); for physical abuse, 1.76 (95% CI 
0.63 to 2.90); and for neglect, 1.88 (95% CI 0.74 to 3.02). Reported sexual abuse, as a non-
exclusive category, was associated with internalizing behavior before adjustment, 
before not after adjustment (Table 2). 
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Table 1 
Characteristics of cohort, by completion of YSR at 14 year follow-up. 
 
Characteristic N (of 7214) Completed YSR (%) Maltreatment notification (%) 
Maltreatment notification x2, p  x2, p 
No notifications 6425 73.9 134.8, <0.001 0 N/A 
Any notification 789 54.1  100.0  
Type of notified maltreatment (exclusive categories) 
Physical abuse only 59 62.7  100.0  
Sexual abuse only 67 74.6   100.0  
Neglect only 121 53.7 159.5, <0.001 100.0 N/A 
Emotional +/- neglect 64 46.9  100.0  
Sexual + 1 or more other 192 43.8  100.0  
Physical + neglect or 
emotional 
281 56.9  100.0  
Gender 
Male  3755 71.3 0.54, 0.461 10.1 5.4, 0.02 
Female  3459 72.1  11.8  
Race 
White 6250 73.4  10.7  
Aboriginal-Islander 444 53.4  17.6  
Asian 307 61.9 97.5, <0.001 7.8 24.1, <0.001 
Other/not specified 213 74.2  9.4  
(continued next page) 
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Table 1 (cont) 
 
Characteristic N (of 7214) Completed YSR (%) Maltreatment notification (%) 
Maternal age in pregnancy      
13-19  1178 61.1  20.0  
20-34  5718 73.7 77.6, <0.001 9.4 123.8, <0.001 
35+     318 74.2  5.7  
Marital status in pregnancy  
Married  5380 76.3  8.0  
Single    735 59.6 223.6, <0.001 21.1 201.9, <0.001 
Living together 843 57.5  18.0  
Separated-divorced-widowed 193 53.9  23.8  
Family income (annual) prior to birth  
<=$10399  2304 64.1 126.9, <0.001 16.1 106.8, <0.001 
>$10400  4436 77.0  7.9  
Maternal education status in pregnancy  
Incomplete high school  1304 66.4  19.1  
Completed high school  4601 72.2 27.7, <0.001 10.0 132.8, <0.001 
Post high school  1256 75.6  5.4  
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Table 2: Regression coefficients for internalizing behavior (YSR at 14 years), according to maltreatment notification and 
substantiation (non-exclusive categories). 
 Unadjusted coefficient 
(n=5098)(95%CI) 
Adjusted coefficient1 
(n=4798)(95% CI) 
No notified maltreatment 0.0 p 0.0 p 
Any notified maltreatment 2.08 (1.25, 2.91) <0.001 1.70 (0.83, 2.56) <0.001 
Physical abuse 1.97 (0.90, 3.05) <0.001 1.76 (0.63, 2.90) 0.002 
Sexual abuse 2.14 (0.73, 3.54) 0.003 1.29 (-0.15, 2.73) 0.079 
Neglect 2.13 (1.05, 3.22) <0.001 1.88 (0.74, 3.02) 0.001 
Emotional abuse 3.06 (1.94, 4.19) <0.001 2.81 (1.64, 3.97) <0.001 
No substantiated notification 0.0  0.0  
Any substantiated notification 2.45 (1.43, 3.47) <0.001 2.13 (1.07, 3.19) <0.001 
Physical abuse 2.28 (0.84, 3.71) 0.002 2.25 (0.76, 3.74) 0.003 
Sexual abuse 1.66 (-0.15, 3.47) 0.073 0.91 (-0.93, 2.76) 0.333 
Neglect 4.00 (2.51, 5.50) <0.001 3.88 (2.30, 5.46) <0.001 
Emotional abuse 3.73 (2.30, 5.16) <0.001 3.38 (1.88, 4.87) <0.001 
1Variables used in adjustment were: gender, age at completion, race, mother’s age, marital status, family income, maternal education.  
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When analyzed according to the expanded hierarchical categorization (Table 3), 
the groups with significant increases in internalizing behavior after adjustment 
were the emotional/neglect group (adjusted regression coefficient 4.24, 95% CI 
1.27 to 7.21) and the physical plus emotional/neglect group (coefficient 1.85, 
95% CI  0.46 to 3.24). Despite higher point estimates, these were not 
significantly higher than the corresponding single-type maltreatment groups on 
post-estimation pairwise testing (Table 3). 
 
Externalizing 
The mean externalizing raw score for the cohort was 12.92 (SD 7.40). Notified 
maltreatment was associated with externalizing behavior before and after 
adjustment (adjusted regression coefficient 2.16, 95% CI 1.33 to 2.99)(Table 4). 
Physical abuse (coefficient 2.29, 95% CI 1.20 to 3.38), neglect (coefficient 2.90, 95% 
CI 1.81 to 4.00), and emotional abuse (coefficient 3.41, 95% CI 2.29 to 4.53) were all 
associated with externalizing behavior after adjustment for sociodemographic 
variables. Sexual abuse was associated with externalizing behavior before, but 
not after, adjustment (Table 4).  
 
When analyzed according to the expanded hierarchical scheme (Table 5), the 
emotional/neglect group (adjusted regression coefficient 6.24, 95% CI 3.39 to 
9.09), physical plus emotional/neglect group (coefficient 2.51, 95% CI 1.17 to 
3.84), and sexual multi-type group (coefficient 2.41, 95% CI 0.63 to 4.20) had 
higher levels of externalizing behavior after adjustment for sociodemographic 
variables.  The sexual multi-type group had significantly higher externalizing 
behavior scores than the corresponding single-type maltreatment group on 
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pairwise testing, as did the comparison of the emotional/neglect group with 
neglect alone (Table 5).  
 
Sensitivity analyses 
The analysis of non-exclusive maltreatment groups was also conducted using 
only substantiated cases of maltreatment to define the exposure. The results are 
shown in Table 2 and Table 4 for internalizing and externalizing, respectively.  In 
relation to internalizing behavior, after adjusting for the sociodemographic 
covariates, substantiated neglect was associated with increased internalizing 
behavior (adjusted regression coefficient 3.88, 95% CI 2.30 to 5.46), as were 
emotional abuse (coefficient 3.38, 95% CI 1.88 to 4.87), and physical abuse 
(coefficient 2.25, 95% CI 0.76 to 3.74).  
 
Regarding externalizing behavior, physical abuse (adjusted regression coefficient 
2.90, 95% CI 1.47 to 4.33), neglect (coefficient 3.17, 95% CI 1.65, 4.69), and 
emotional abuse (coefficient 2.88, 95% CI 1.44 to 4.31) were all associated with 
increased externalizing behavior after adjustment for sociodemographic factors.  
 
A final sensitivity analysis was performed by including the subjects who were 
first notified for suspected exposure to maltreatment after completing the YSR.  
This added 68 subjects to the analysis. The results were not substantially 
different than when these subjects had been excluded (data not shown). 
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Table 3: Associations between notified maltreatment classification (exclusive categories) and internalizing behavior (YSR) at age 14. 
 
 Number 
completing 
YSR 
Unadjusted coefficient (n=5098) 
(95% CI) 
Adjusted coefficient1 (n=4799) 
(95% CI) 
 p-Value  p-Value 
No notification 4746   0.0 N/A 
(a) Physical abuse only 28 0.95 (-1.92, 3.81) 0.517 0.72 (-2.25, 3.69) 0.635 
(b) Sexual abuse only 47 2.27 (0.05, 4.48) 0.045 1.08 (-1.14, 3.30) 0.341 
(c) Neglect only 49 1.36 (-0.81, 3.53) 0.219 1.25 (-1.00, 3.49) 0.275 
(d) Emotional +/- neglect 25 4.51 (1.47, 7.54) 0.004 4.24 (1.27, 7.21) 0.005 
(e) Sexual multi-type  
(+ emotional/neglect/physical) 
72 2.21 (0.41, 4.00) 0.016 1.65 (-0.20, 3.51) 0.081 
(f) Physical multi-type  
(+ emotional/neglect) 
136 2.01 (0.69, 3.33) 0.003 1.85 (0.46, 3.24) 0.009 
1Variables used in adjustment were: gender, age at completion, race, mother’s age, marital status, family income, maternal education. 
Pairwise comparisons of adjusted associations: (a) vs (f): p=0.495; (b) vs (e): p=0.693; (c) vs (d): p=0.112 
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Table 4: Regression coefficients for externalizing behavior (YSR at 14 years), according to maltreatment notification and substantiation 
(non-exclusive categories). 
 Unadjusted coefficient 
(n=5098)(95%CI) 
Adjusted coefficient1 
(n=4798)(95% CI) 
No notified maltreatment 0.0 p 0.0 p 
Any notified maltreatment 2.77 (1.99, 3.56) <0.001 2.16 (1.33, 2.99) <0.001 
Physical abuse 3.01 (1.99, 4.03) <0.001 2.29 (1.20, 3.38) <0.001 
Sexual abuse 1.64 (0.31, 2.97) 0.016 1.00 (-0.38, 2.39) 0.155 
Neglect 3.67 (2.65, 4.69) <0.001 2.90 (1.81, 4.00) <0.001 
Emotional abuse 4.04 (2.98, 5.11) <0.001 3.41 (2.29, 4.53) <0.001 
No substantiated notification 0.0  0.0  
Any substantiated notification 3.03 (2.06, 4.00) <0.001 2.28 (1.26, 3.30) <0.001 
Physical abuse 3.89 (2.53, 5.25) <0.001 2.90 (1.47, 4.33) <0.001 
Sexual abuse 1.34 (-0.37, 3.06) 0.125 0.42 (-1.36, 2.19) 0.646 
Neglect 3.91 (2.49, 5.33) <0.001 3.17 (1.65, 4.69) <0.001 
Emotional abuse 3.66 (2.31, 5.02) <0.001 2.88 (1.44, 4.31) <0.001 
1Variables used in adjustment were: gender, age at completion, race, mother’s age, marital status, family income, maternal education. 
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Table 5: Associations between notified maltreatment classification (exclusive categories) and externalizing behavior (YSR) at age 14. 
 
 Number 
completing 
YSR 
Unadjusted coefficient (n=5098) 
(95% CI) 
Adjusted coefficient (n=4799) 
(95% CI) 
 P value  P value 
No notification 4746 0.0 N/A  N/A 
(a) Physical abuse only 28 1.58 (-1.13, 4.28) 0.254 1.35 (-1.50, 4.20) 0.352 
(b) Sexual abuse only 47 0.00 (-2.10, 2.09) 1.00 -0.58 (-2.71, 1.55) 0.595 
(c) Neglect only 49 2.28 (0.23, 4.33) 0.029 1.96 (-0.19, 4.12) 0.074 
(d) Emotional +/- neglect 25 6.96 (4.10, 9.83) <0.001 6.24 (3.39, 9.09) <0.001 
(e) Sexual multi-type  
(+ emotional/neglect/physical) 
72 2.97 (1.28, 4.67) 0.001 2.41 (0.63, 4.20) 0.008 
(f) Physical multi-type  
(+ emotional/neglect) 
136 3.32 (2.07, 4.56) <0.001 2.51 (1.17, 3.84) <0.001 
1Variables used in adjustment were: gender, age at completion, race, mother’s age, marital status, family income, maternal education. 
Pairwise comparisons of adjusted associations: (a) vs (f): p=0.471; (b) vs (e): p=0.033; (c) vs (d): p=0.018 
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Discussion 
This study has found that in a large, population-based cohort, adolescents who were 
notified for suspected exposure to child maltreatment had higher rates of internalizing and 
externalizing behavior when compared with their non-maltreated peers. These findings are 
broadly consistent with those of an extensive literature on child maltreatment, across 
studies of differing methodologies and populations (Fergusson & Lynskey, 1997; Horwitz 
et al., 2001; Lansford et al., 2002). A major associated finding was the strong association of 
multi-type maltreatment, particularly including neglect and emotional abuse, with adverse 
outcomes. This has not previously been documented in a prospective population-based 
birth cohort. 
 
It was found that notification as a suspected case of child maltreatment was associated 
with an increase in internalizing behavior of approximately one fifth of a standard 
deviation, and in externalizing behavior of approximately one quarter of a standard 
deviation, after adjusting for a range of relevant sociodemographic factors.  In addition to 
suffering experienced by the maltreated adolescents themselves, this is important because 
of the cost of antisocial behavior to society, which has been estimated at 10 times the cost 
incurred by non-antisocial young people by 28 years of age (Scott, Knapp, Henderson, & 
Maughan, 2001). 
 
A distinctive feature of this population-based study is that it was able to prospectively 
examine the associations between different maltreatment types, as recorded by the 
external government agency, and adverse adolescent psychological outcomes. Therefore, it 
was not subject to the recall bias that can affect research based on retrospective recall of 
child maltreatment (Widom et al., 2004). After adjusting for sociodemographic factors, 
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emotional abuse, neglect, and physical abuse were significantly associated with increased 
internalizing behavior. Physical abuse, neglect, and emotional abuse were also strongly 
associated with externalizing behavior.  
 
It is well documented that each type of maltreatment rarely occurs in isolation. Emotional 
abuse, in particular, is often accompanied by other forms of maltreatment such as physical 
abuse (Trickett et al., 2009). This study’s data also permitted categorization of the notified 
subjects into an expanded hierarchical scheme that allowed further analysis of the 
outcomes of multi-type maltreatment in this cohort.  
 
This study confirmed the importance of multi-type maltreatment as an antecedent of 
adolescent mental health problems.  Specifically, both internalizing and externalizing 
behavior were significantly elevated in the groups notified for emotional abuse and neglect, 
with or without physical abuse.  
 
With regard to multi-type maltreatment including sexual abuse, of whom 93% had been 
notified for emotional abuse and/or neglect, the additional maltreatment types were 
associated with in an elevation of externalizing behavior significantly higher than sexual 
abuse alone. Some studies using hierarchical classification schemata have concluded that 
multi-type maltreatment including sexual abuse is perhaps the most harmful pattern of all 
(Hahm et al., 2010; Lau et al., 2005; Pears, Kim, & Fisher, 2008). The subjects in two of 
these studies (Lau et al., 2005; Pears et al., 2008) were children known to the child 
protective services, with resultant higher rates of multi-type maltreatment overall. Hahm 
et al(2010) was a study of self-reported child maltreatment in adolescent female 
participants in a longitudinal study. 
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The finding of this present study, using a large population-based birth cohort, that 
emotional abuse and neglect appear to be more consistently correlated with adverse 
psychological outcomes in adolescence than sexual abuse, is more closely aligned with 
other studies that used a non-protective services sample, such as Arata et al (2007) (urban 
high school sample) and Loos & Alexander (1997) (college undergraduates). 
 
Much research into early childhood experiences emphasizes traumatic childhood 
experiences such as physical or sexual abuse, with relatively less emphasis on emotional 
abuse and neglect (Dube et al., 2005; Lansford et al., 2002). However, one recent review 
suggested that maternal neglect – particularly emotional neglect – might result in altered 
development of brain reward and oxytocin systems in the offspring, which may lead to 
impaired parental care giving in the subsequent generation (Strathearn, 2011). The current 
results suggest that neglect and emotional abuse needs to be given at least as much 
attention as physical and sexual abuse as potential sources of long-term psychological 
dysfunction.   
 
Existing literature that provides strong support for the prominence of neglect and 
emotional abuse as causes of later mental health problems includes that by Egeland and 
colleagues, who in 1983 reported a group of parents among an at-risk cohort whose 
disengaged behavior towards their children was described as “psychologically unavailable” 
(Egeland, 1997; Egeland et al., 1983; Shaffer et al., 2009). The associations of this subtle 
emotional maltreatment were poor infant and toddler attachment, behavioral problems 
and academic difficulties in early schooling, and mental health problems in adolescence 
(Egeland, 1997; Egeland et al., 1983; Erickson & Egeland, 1996).   
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An unanticipated result of this study was the relative lack of association between sexual 
abuse and adverse psychological outcome in adolescence. The exception to this was the 
group that was reported for both sexual abuse and one or more additional maltreatment 
types, mostly neglect and/or emotional abuse, as discussed above. A number of factors can 
be postulated for the relatively weak correlation between sexual abuse and adverse 
psychological outcomes in this study.   
 
First, it may be at least partly due to chance or bias – the incidence of agency-reported 
sexual abuse in the cohort was lower than that of the other maltreatment types, and only 
3.6% of the total cohort.  Given that self-reported rate of child sexual abuse is much higher 
than this, recently estimated at 12.7% worldwide (Stoltenborgh, van Ijzendoorn, Euser, & 
Bakermans-Kranenburg, 2011), the possibility remains that the small cohort of notified 
sexual abuse cases in this study are not representative of sexually abused young people in 
general, either by chance or another unknown factor related to the process of being 
notified to the government agency. Thus, a proportion of participants classified as not 
exposed to sexual abuse may be false negatives. Second, no data was available that detailed 
interventions the children received after notification – one may speculate that children 
notified for sexual abuse my have received effective interventions, but we are unable to test 
this hypothesis, and it could apply equally to interventions for other maltreatment types.   
 
Finally, the possibility remains that while sexual abuse is widely accepted to be highly 
relevant as a cause of psychopathology at a clinical level, on a population level its effects 
are only minimally evident (Rind, Tromovitch, & Bauserman, 1998), and where associated 
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psychopathology is present, consideration needs to be given to the co-occurrence and 
impact of other maltreatment types.  
 
This study raises the possibility that emotional abuse and neglect is responsible for a 
significant proportion of child maltreatment-related psychopathology in adolescents, 
including in those young people who primarily come to the attention of the authorities due 
to suspected physical or sexual abuse. It adds weight to the contention by other 
researchers that the variability of the observed outcomes of childhood physical and sexual 
abuse across different studies is likely to be due to confounding by not only socioeconomic 
factors, but other family dysfunction including co-existing neglect and emotional abuse 
(Crouch, Milner, & Thomsen, 2001; Griffin & Maryann, 2010).  
 
There are a number of limitations of the present study that require acknowledgement. 
First, the child protection agency data almost certainly underestimates the proportion of 
young people in the cohort who experienced each type of maltreatment, and also the rate 
of multi-type maltreatment. For example, an even higher proportion of young people in the 
physical or sexual abuse group may have also experienced neglect, and vice versa (Mennen, 
Kim, Sang, & Trickett, 2010). However, such misclassification would result in an 
underestimation of any association between maltreatment and psychological outcome.  
This applies to comparisons between maltreated and non-maltreated subjects, and also 
between singly and multiply maltreated subjects. 
 
It is clear that the subjects who had been notified for suspected exposure to maltreatment 
had a higher attrition rate in this study than their non-notified peers (Table 1).  Therefore, 
the possibility of attrition bias exists. However, the birth cohort design allows us to observe 
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the associations between the baseline sociodemographic variables and our outcome 
variables. These suggest that attrition in this cohort is much more likely to result in 
underestimation of the association between child maltreatment and adverse psychological 
outcome, rather than overestimation. 
 
Conclusions 
This study suggests that the experience of neglect or emotional abuse is at least as 
important a determinant of adolescent mental health as physical or sexual abuse. Further 
prospective, longitudinal research with even larger cohorts is required to more precisely 
define the complex interactions between different types and severity of child 
maltreatment, long-term psychological outcomes, and the genetic and social milieu in 
which they occur. Other complex issues arise from this study, including the capacity of 
child protection services to identify and intervene in cases of emotional abuse and neglect, 
given the high workload of physical and sexual abuse cases. This study gives further 
impetus for ongoing research in this field.  
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Aims 
This study examines whether child maltreatment experience predicts adolescent 
tobacco and alcohol use. 
Methods 
The subjects were participants in the Mater-University Study of Pregnancy (MUSP), a 
birth cohort of 7223, of whom 5158 (71.4%) were available for analysis at the 14-year 
follow-up.  Child protection history was obtained from the state’s child protection 
agency and confidentially linked. Exposure to reported child maltreatment was the 
primary predictor variable.  The outcome variables were self-reported smoking and 
alcohol use. Associations were adjusted for potential confounders. 
Findings 
Reported child maltreatment was associated with early adolescent smoking (OR 1.76, 
95% CI 1.32 to 2.34) after adjustment for sociodemographic variables and coexisting 
alcohol use. Both neglect/emotional abuse (OR 2.03, 95% CI 1.20 to 3.42) and 
neglect/emotional abuse that included physical abuse (OR 1.85, 95% CI 1.19 to 2.88) 
were associated with smoking after full adjustment including for coexisting smoking.  
After full adjustment including coexisting smoking, only child neglect/emotional abuse 
predicted early adolescent alcohol use (OR 1.78, 95% CI 1.06 to 2.97), but not the other 
types of maltreatment.  
Conclusions 
Reported child maltreatment predicts early adolescent smoking after adjusting for 
alcohol use, but does not predict alcohol use after adjustment for smoking. Both 
smoking and alcohol use are predicted by reported child neglect. Early adolescent 
smoking is also predicted by multi-type maltreatment that includes physical abuse.
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Introduction 
The maltreatment of children, including physical abuse, sexual abuse, emotional abuse, 
and neglect, is a major worldwide public health problem, associated with adverse 
outcomes that span both physical and psychological health, including mental health 
problems, drug and alcohol abuse, obesity and risk-taking behaviour and criminality in 
adulthood (Gilbert et al., 2009). Likewise, tobacco and alcohol use are preventable 
behaviours of considerable global public health significance.  
 
Both smoking and alcohol use show an upward trajectory in adolescence. Smoking is the 
principal cause of preventable death in Australia, accounting for an estimated 15% of all 
deaths (Ridolfo & Stevenson, 2001).  Most adult smokers become addicted in 
adolescence (US Department of Health and Human Services, 1994). A number of cross-
sectional studies using retrospective self-report of adverse childhood events, including 
maltreatment, have reported higher rates of smoking and/or increased markers of 
nicotine addiction (Blalock et al., 2011; Ford et al., 2011; Spratt et al., 2009; Vander Weg, 
2011). A recent self-report study found higher rates of respiratory disease among adults 
who had been exposed to childhood abuse, with results suggesting cigarette smoking as 
a potential mediator (Vander Weg, 2011). 
 
Longitudinal studies addressing child maltreatment and smoking are less common. 
Lewis et al (2011) compared adolescents with histories of reported maltreatment with a 
non-maltreated control group, and found more than three times the odds of self-
reported smoking at age 16 among the maltreatment group. Topitzes et al (2010) 
followed an urban, mainly African American cohort to young adulthood, finding a 
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greater than 50% increased likelihood of smoking in young adulthood among those with 
a history of documented maltreatment.  
 
Alcohol is the most commonly used substance in Australian society, with recent data 
indicating that 86% of Australian teenagers had used some alcohol by the age of 14 
(White & Hayman, 2006), although when this is limited to consumption of a whole glass 
or more, the rate is substantially lower (Australian Institute of Health & Welfare, 2011). 
Harmful alcohol use in late adolescence, including heavy episodic drinking, is an 
important public health issue, with studies estimating that more than 40% of Australian 
15- to 17-year olds drank at a risky level on their last occasion (White & Hayman, 2006). 
Alcohol consumption is second only to tobacco use as a cause of drug-related 
hospitalization and death (Lee & Forsythe, 2011). In late adolescence, it is a factor in a 
number of harms, including trauma due to motor vehicle accidents, violence, 
unprotected sex, and suicide (Lee & Forsythe, 2011). Furthermore, early adolescent 
alcohol misuse is associated with persistence into adult harmful and binge drinking 
(McCarty et al., 2004). 
 
Adverse childhood experiences, including maltreatment, have likewise been associated 
with harmful alcohol use in adulthood.  For example, Anda et al (2006) in a large cross 
sectional study, found that adults with the highest Adverse Childhood Experiences score 
(top 12.5%) had 7.2 times the odds of alcoholism when compared to the reference 
group. A number of studies have confirmed that in adolescence, a history of child 
maltreatment is an important correlate of heavy episodic (“binge”) drinking (Klanecky, 
McChargue, & Bruggeman, 2012; Shin, Hong, & Wills, 2012). 
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The dominant theoretical framework that supports a causal association between 
childhood maltreatment and misuse of substances, including alcohol and tobacco, is the 
self-medication hypothesis (Khantzian, 1997). This theory asserts that people use 
substances to relieve or dampen overt or concealed psychological distress, and has 
particular appeal in the context of child maltreatment research because of the known 
long-term psychological outcomes following child abuse and neglect (Gilbert et al., 
2009). Early childhood adversity may also affect the development of dopaminergic 
reward processing systems in the brain, which are frequently the target of drugs of 
abuse (Strathearn & Mayes, 2010). 
 
The majority of studies of child maltreatment as an antecedent of adolescent tobacco 
and alcohol use have had a cross-sectional design, permitting the possibility of recall 
bias.  This is the first study of the question using a longitudinal, population-based birth 
cohort, with prospective documentation of reports of different types of child 
maltreatment. Additionally, independent maternal reports of personal substance use 
were obtained, which is valuable given the observed intergenerational transfer of 
alcohol problems (Campbell & Oei, 2010). 
 
The primary study question was whether or not reported child maltreatment was 
associated with alcohol or tobacco use in adolescence. The secondary question was 
whether specific patterns of types of maltreatment were associated with alcohol and/or 
tobacco use. 
  
Methods 
Data sources 
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The Mater-University Study of Pregnancy (MUSP) is a longitudinal birth cohort study 
(Najman et al., 2004).  Between 1981 and 1983, 8556 consecutive pregnant women 
attending the Mater Misericordiae Mothers’ Hospital for their first prenatal visit were 
invited to participate (Keeping et al., 1989).  The remaining cohort of mothers who 
delivered live, singleton babies at the study hospital numbered 7223. At their first 
prenatal clinic, the women completed a questionnaire including topics such as their 
personal health details and demographic information. The mothers and children were 
assessed again when the children were aged 3 to 5 days, 6 months, 5 years, and 14 years. 
The follow-up rate at 5 years was 72.8%, and at 14 years was 71.6% (Najman et al., 
2004). 
 
The child maltreatment data in this study were drawn from the records of the 
Queensland Department of Families, Youth and Community Care (DFYCC) in September 
2000. The data include reports of suspected abuse and neglect that met the threshold for 
investigating by DFYCC officers. Additionally, the investigation outcome (substantiated 
or unsubstantiated) was recorded. The child maltreatment data was anonymously 
linked to the MUSP longitudinal data as described previously (Strathearn, Mamun, 
Najman, & O'Callaghan, 2009). The project was approved by the University of 
Queensland Behavioural and Social Sciences Ethical Review Committee, and the Mater 
Human Ethics Committee. 
 
For this study, exposure to child maltreatment was categorized according to recorded 
reports of the study subjects as cases of suspected child abuse and/or neglect. 
Additionally, the reports were recorded as to the type or types of suspected 
maltreatment – physical abuse, sexual abuse, emotional abuse, and neglect. After 
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investigation, the outcome was recorded – substantiated (or substantiated “at risk”), 
unsubstantiated, or “unable to complete”. This study used the reporting of maltreatment 
as the independent variable, rather than substantiation, because previous research has 
suggested that substantiation of reports does not differentiate long-term outcomes from 
those of children subjected to unsubstantiated reports (Leiter, Myers, & Zingraff, 1994). 
Sensitivity analysis was performed using substantiated maltreatment as the predictor 
variable. 
 
The study subjects who had been reported as cases of maltreatment were categorized 
into one of five groups. First were those who had only been reported for physical abuse. 
Second were those who had only been reported for suspected sexual abuse. The third 
group was those reported for neglect, with or without emotional abuse. Neglect and 
emotional abuse were considered together because in addition to sole reporting of 
emotional abuse being rare, there was a qualitative overlap – failure to provide a child 
with affection and psychological nurturing (emotional neglect) could be categorized as 
either neglect or emotional abuse.  
 
The fourth and fifth groups had been reported for more than one maltreatment type, 
which has been referred to as multi-type maltreatment (Arata, Langhinrichsen-Rohling, 
Bowers, & O'Brien, 2007). The fourth group consisted of those reported as cases of both 
sexual abuse and one or more other types (physical or emotional abuse, or neglect). The 
final group had been reported for physical abuse as well as neglect or emotional abuse.  
 
This expanded hierarchical scheme reflects the reality of the high overlap of 
maltreatment types in practice. Similar ordering schemata and have been used 
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previously by a number of groups (Lau et al., 2005).  The comparison group was those 
who had not been reported at all. Reporting could occur up to the age of 18. At the time 
of DFYCC data collection in September 2000, the youngest study subjects were 16.5 
years old. Subjects reported for the first time as suspected maltreatment cases after 
completing the 14-year follow-up were not excluded from the primary analysis, but a 
further sensitivity analysis was performed from which these subjects were excluded.  
 
Outcome measures 
The subjects were asked how many cigarettes they had smoked in the last week: 50 or 
more, 30-49, 20-29, 10-19, 1-9, or nil. Two categories for analysis were generated from 
this: “Any smoking” versus no smoking in the last week; and “Heavy smoking”, classified 
as 10 or more per week, versus no smoking.  
 
To ascertain alcohol use, the adolescent subjects were asked at the 14-year follow-up, 
“How often do you drink alcohol?” (Daily; a few times a week; a few times a month; a few 
times a year; rarely; and never). The following question was “how much to you drink on 
those occasions?” (Seven or more glasses; three or four glasses; one or two glasses; less 
than one glass; never drink).  
  
Two alcohol use outcomes were analyzed: “Any drinking”, i.e. subjects reported having 
ever consumed a full glass of alcohol; and “heavy drinking”, i.e. ever drinking 5 or more 
drinks in a session, or 3 or more in a session at least monthly. These were the preferred 
cutoffs in the study by Alati et al (2010) that used the same questionnaire.  
 
Potential confounders 
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Potential confounding variables were selected to adjust for any observed associations 
between reported maltreatment and adolescent smoking and alcohol use. They were 
selected on the basis of previously published associations with both the predictor 
variable (child maltreatment) and the outcomes (alcohol and tobacco use). The variables 
were: Family income, maternal marital status, race, and education; maternal tobacco 
and alcohol use; and subject gender and age at questionnaire completion (Sidebotham & 
Heron, 2006).  
 
Maternal alcohol use at the 14-year follow-up was included due to the association 
between parental alcohol misuse and child abuse and neglect (Keyes, Hatzenbuehler, & 
Hasin, 2011). Furthermore, genetic studies add biological plausibility to the observed 
intergenerational transmission of alcohol misuse disorders (Nilsson et al., 2010). 
Similarly, maternal smoking at the 14-year follow-up was used to adjust both the 
adolescent smoking and alcohol outcomes (Chassin, Pressin, Todd, Rose, & Sherman, 
1998). Socioeconomic status, youth age, race and gender are all recognized correlates of 
both alcohol misuse and maltreatment exposure (Shin et al., 2012). In this study, 
measures of socioeconomic status included family income (at 14-year follow-up), and 
maternal marital status and education level (at first prenatal visit).  
 
An additional adjusted analysis was performed for each outcome variable: The youths’ 
self-reported use of alcohol (ever had a full glass) and tobacco (any cigarettes in the last 
week) were used to adjust for the tobacco and alcohol outcomes, respectively.  While 
each is an important outcome in its own right, there remained potential for each to 
confound or mediate the other’s observed associations with child maltreatment. 
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Statistical analysis 
Multivariable logistic regression was performed using Stata 12 (StataCorp, Texas). In 
each analysis, the primary predictor variable was exposure to any reported child 
maltreatment, with further analysis according to the type or types of maltreatment 
categorized as outlined above.  The reference group was the no smoking or no alcohol 
group, as appropriate. Outcomes were reported on an unadjusted basis, and then 
adjusted for the potential confounding variables as outlined above, followed by a final 
adjustment for use of the other substance (i.e. tobacco or alcohol). Multiple imputation 
was used to account for missing values of the adjusting covariates. 
 
Results 
Cohort characteristics 
Of the cohort of 7223 mother-child pairs, 5200 (72%) participated in the 14-year follow 
up (mother or child questionnaire), of which 5172 completed the youth questionnaire.  
The number of youth subjects who completed the either the alcohol or smoking 
questions, or both, was 5158 (Figure 1). The median age of subjects at completion of the 
youth questionnaire was 13.9 years (interquartile range 13.7 to 14.2 years).  
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Figure 1:  Flow of subjects through MUSP study 
 
 
Table 1 shows the rates of completion of the 14-year alcohol and smoking questions 
according to relevant sociodemographic variables, and maternal substance use.  The 
completion rates were stratified along socioeconomic and demographic lines, with 
higher loss to follow up of those whose mothers were socioeconomically disadvantaged, 
and of mothers whose children had been reported as cases of suspected maltreatment.  
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The youth of these disadvantaged mothers, and of mothers who smoked or used alcohol 
heavily, were also more likely to have been reported as maltreatment cases (Table 1). 
 
Maltreatment characteristics 
Of the birth cohort of 7214 for whom maltreatment data are available, 789 (10.9%) had 
been reported at least once to the DFYCC as a case of suspected maltreatment. Of the 
5158 subjects remaining for analysis, 426 (8.3%) had been reported to DFYCC. Thus, 
children exposed to reported maltreatment were preferentially lost to follow-up, as 
were those exposed to other forms of social disadvantage. Most of the children had been 
reported for more than one maltreatment type.  For example, among those reported as 
suspected sexual abuse cases, 63% had been reported for one or more other type; for 
physical abuse reports, this proportion was 83%.  In the neglect/emotional abuse group, 
68% had been reported for neglect only, 24% had been reported for both neglect and 
emotional abuse, and emotional abuse as a single maltreatment type was rare (7%). 
 
Alcohol and smoking characteristics 
Of the available cohort, 16.1% (830 of 5153) reported having consumed at least a whole 
glass of alcohol, with 4.8% reporting heavy drinking. Similarly, 11.7% (602 of 5154) 
reported smoking at least one cigarette in the last week, including 259 (5.0%) who 
smoked 10 or more in the week. Consumption of at least a whole glass of alcohol was 
strongly associated with youth smoking in the previous week: Subjects reporting one 
had 10.1 times the odds of reporting the other (p<0.001). Of the 1099 subjects reporting 
either alcohol use or smoking, 497 (45.2%) reported alcohol use alone, 268 (24.4%) 
smoking alone, and 333 (30.3%) reported having used both. 
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Child maltreatment and alcohol use 
Occurrence of any reported maltreatment was associated with increased odds of having 
ever consumed at least a whole glass of alcohol (OR 1.62, 95% CI 1.27 to 2.06)(Table 2).  
The association remained significant after adjustment for maternal and demographic 
factors, but not once youth smoking was added to the adjustment. Of the maltreatment 
categories, only the neglect/emotional abuse group had increased odds of any alcohol 
use that persisted after adjustment for all covariates including smoking (OR 1.78, 95% 
CI 1.06 to 2.97)(Table 2). On assessing heavy alcohol use, the association with reported 
maltreatment was strong prior to adjustment (OR 2.55, 95% CI 1.80 to 3.61)(Table 2), 
and remained significant after adjustment for maternal and demographic variables.  
However, no significant association remained after concurrent youth smoking was 
added to the adjustment.  After adjustment for sociodemographic variables and youth 
smoking, only neglect/emotional abuse was associated with heavy alcohol use (OR 2.63, 
95% CI 1.31 to 5.26)(Table 2). 
 
Smoking 
The occurrence of any report of child maltreatment was associated with having smoked 
any cigarettes in the previous week (OR 2.63, 95% CI 2.07 to 3.35), which was 
maintained after adjustment for maternal and demographic covariates and youth 
alcohol use (OR 1.76, 95% CI 1.32 to 2.34)(Table 3). When compared with the non-
maltreated peers, all the maltreatment subgroups except sexual abuse alone had 
increased odds of smoking; after adjustment for potential confounders including youth 
alcohol use, both neglect/emotional abuse alone (OR 2.03, 95% CI 1.20 to 3.42) and 
neglect/emotional abuse with physical abuse (OR 1.85, 95% CI 1.19 to 2.88) were 
associated with youth smoking (Table 3). 
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Similarly, any reported maltreatment was associated with heavy smoking after 
adjustment, including for alcohol use (OR 3.76, 95%CI 2.75 to 5.15)(Table 3). Of the 
subgroups, all except singular sexual abuse were associated with heavy smoking before 
adjustment.  After full adjustment including for youth alcohol use, both 
neglect/emotional abuse alone (OR  2.16, 95% CI 1.09 to 4.31) and neglect/emotional 
abuse with physical abuse (OR 2.97, 95%CI 1.68 to 5.23) retained significant 
associations (Table 3). 
 
Sensitivity analyses 
Two sensitivity analyses were performed. First, the analysis was repeated using only 
substantiated cases of maltreatment as the predictor variable. The second sensitivity 
analysis excluded maltreatment cases that had been reported after the young person 
completed the 14-year questionnaire. The associations between any maltreatment and 
the smoking and alcohol outcomes were similar to those seen in the original analysis 
after full adjustment (data shown in online supplement). 
 138 
Table 1:  Rates of completion of youth questionnaire (including smoking and/or alcohol questions) at 14-year follow-up. 
Characteristic N  Questionnaire completion (%) Reported maltreatment (%) 
Variables available for cohort from birth (N=7214) 
Maltreatment notification x2, p  x2, p 
No notifications 6425 73.7 133.3, <0.001 0 N/A 
Any notification 789 54.0  100.0  
Type of notified maltreatment (exclusive categories) 
Physical abuse only 59 62.7  100.0  
Sexual abuse only 67 74.6  100.0  
Neglect and/or emotional abuse 185 51.4 22.9, <0.001 100.0 N/A 
Sexual abuse + 1 or more other 192 43.8  100.0  
Physical abuse + neglect or 
emotional 
281 56.9  100.0  
Gender 
Male  3755 71.1 0.52, 0.471 10.1 5.37, 0.020 
Female  3459 71.9  11.8  
Race 
White 6250 73.2 98.68, <0.001 10.7 24.08, <0.001 
Aboriginal-Islander 444 52.9  17.6  
Asian 307 61.9  7.8  
Other/not specified 213 74.2  9.4  
Marital status in pregnancy  
Married  5380 76.1 223.4, <0.001 7.99 201.9, <0.001 
Single    735 59.3  21.1  
Living together 843 57.3  18.0  
Separated-divorced-widowed 193 53.9  23.8  
(continued on next page) 
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Table 1: (cont) 
Characteristic N  Questionnaire completion (%) Reported maltreatment (%) 
Maternal education status in pregnancy  
Incomplete high school  1304 66.2 27.96, <0.001 19.1 132.8, <0.001 
Completed high school  4601 72.0  10.0  
Post high school  1256 75.4  5.4  
Family income (annual) at 14-year follow-up (N=5172) 
<=20799 1057 99.1 4.23, <0.040 15.1 83.7, <0.001 
>=20800 3983 99.6  6.4  
Maternal alcohol use at 14-year follow-up (N=5172) 
Nil 949 98.8 2.04, 0.564 9.2 9.87, 0.020 
Light (up to 0.5 glasses per day) 3009 99.3  8.2  
Moderate (up to 1 glass per 
day) 
633 99.2  5.7  
Heavy (more than 1 glass per 
day) 
579 99.3  10.4  
Maternal smoking at 14-year follow-up (N=5172) 
Nil 3570 99.3 2.14, 0.343 6.0 93.2, <0.001 
Light to moderate (1-19 per 
day) 
768 99.2  11.2  
Heavy (20 or more per day) 834 98.8  15.7  
 
 
 140 
Table 2: Odds ratios any alcohol use (i.e. ever drunk a full glass of alcohol), and heavy alcohol use (5 or more drinks in a session or 3 or 
more at least monthly) at 14-year follow-up 
 Unadjusted OR (95% CI) 
(n=5153) 
Adjusted OR1 (95% CI) 
(n=5153) 
Adjusted OR2 (95% CI) 
(n=5153) 
Any alcohol 
No reported maltreatment  p value  p value  p value 
Any reported maltreatment 1.62 (1.27, 2.06) <0.001 1.42 (1.10, 1.83) 0.007 1.13 (0.85, 1.50) 0.413 
Physical abuse only 1.09 (0.45, 2.63) 0.845 1.11 (0.45, 2.71) 0.822 0.79 (0.30, 2.12) 0.641 
Sexual abuse only 0.61 (0.24, 1.53) 0.291 0.52 (0.20, 1.33) 0.171 0.44 (0.16, 1.21) 0.112 
Neglect/emotional abuse 2.91 (1.89, 4.46) <0.001 2.38 (1.52, 3.74) <0.001 1.78 (1.06, 2.97) 0.028 
Sexual + 1 or more other 1.60 (0.95, 2.68) 0.077 1.40 (0.82, 2.40) 0.216 1.24 (0.68, 2.25) 0.486 
Physical + neglect/emotional 1.48 (1.01, 2.19) 0.045 1.33 (0.89, 1.99) 0.169 1.05 (0.67, 1.65) 0.819 
Heavy alcohol 
No reported maltreatment  p value  p value  p value 
Any reported maltreatment 2.55 (1.80, 3.61) <0.001 1.95 (1.34, 2.84) <0.001 1.36 (0.89, 2.09) 0.890 
Physical abuse only 0.65 (0.09, 4.76) 0.669 0.61 (0.08, 4.58) 0.634 0.34 (0.04, 2.80) 0.318 
Sexual abuse only 0.86 (0.21, 3.58) 0.838 0.67 (0.16, 2.85) 0.590 0.56 (0.12, 2.69) 0.472 
Neglect/emotional abuse 5.63 (3.27, 9.69) <0.001 3.82 (2.13, 6.84) <0.001 2.63 (1.31, 5.26) 0.006 
Sexual + 1 or more other 1.79 (0.77, 4.18) 0.178 1.34 (0.56, 3.24) 0.510 1.00 (0.37, 2.70) 0.999 
Physical + neglect/emotional 2.48 (1.45, 4.26) 0.001 1.98 (1.11, 3.50) 0.019 1.37 (0.71, 2.63) 0.349 
1Adjusted for: Family income, maternal alcohol use and maternal smoking (14y follow-up); maternal education and marital status 
(prenatal); and race, age, and gender. 
2Additional adjustment for youth smoking (14y follow-up). 
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Table 3: Odds ratios (OR) for any smoking in last week, and heavy smoking (>=10 in week) at 14-year follow-up 
 Unadjusted OR (95% CI) 
(n=5154) 
Adjusted OR1 (95% CI) 
(n=5154) 
Adjusted OR2 (95% CI) 
(n=5154) 
Any smoking 
No reported maltreatment 1.00 p value 1.00 p value 1.00 p value 
Any reported maltreatment 2.63 (2.07, 3.35) <0.001  1.86 (1.43, 2.41) <0.001 1.76 (1.32, 2.34) <0.001 
Physical abuse only 2.41 (1.09, 5.32) 0.029  2.09 (0.92, 4.70) 0.077 2.28 (0.95, 5.51) 0.066 
Sexual abuse only 1.61 (0.75, 3.44) 0.222  1.10 (0.50, 2.43) 0.726 1.40 (0.58, 3.36) 0.455 
Neglect/emotional abuse 3.89 (2.50, 6.06) <0.001 2.62 (1.64, 4.19) <0.001 2.03 (1.20, 3.42) 0.008 
Sexual + 1 or more other 2.30 (1.36, 3.91) 0.002 1.47 (0.84, 2.57) 0.173 1.29 (0.69, 2.42) 0.360 
Physical + neglect/emotional 2.54 (1.74, 3.71) <0.001 1.87 (1.25, 2.79) 0.002 1.85 (1.19, 2.88) 0.001 
Heavy smoking 
No reported maltreatment 1.00 p value 1.00 p value 1.00 p value 
Any reported maltreatment 3.76 (2.75, 5.15) <0.001 2.43 (1.73, 3.41) <0.001 2.36 (1.61, 3.47) <0.001 
Physical abuse only 3.00 (1.04, 8.65) 0.041 2.54 (0.86, 7.52) 0.092 3.10 (0.94,10.27) 0.064 
Sexual abuse only 2.00 (0.71, 5.64) 0.189 1.28 (0.44, 3.79) 0.646 1.81 (0.52, 6.27) 0.351 
Neglect/emotional abuse 4.85 (2.72, 8.66) <0.001 2.88 (1.55, 5.33) <0.001 2.16 (1.09, 4.31) 0.028 
Sexual + 1 or more other 3.50 (1.82, 6.74) <0.001 2.07 (1.03, 4.15) 0.042 1.75 (0.78, 3.92) 0.175 
Physical + neglect/emotional 4.10 (2.59, 6.50) <0.001 2.77 (1.69, 4.54) <0.001 2.97 (1.68, 5.23) <0.001 
 
1Adjusted for: Family income, maternal alcohol use and maternal smoking (14y follow-up); maternal education and marital status 
(prenatal); and race, age, and gender. 
2Additional adjustment for any youth alcohol use (14y follow-up). 
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Sensitivity analysis 1 (online supplement): Odds ratios for smoking and alcohol use, after excluding unsubstantiated maltreatment 
cases 
 Unadjusted OR (95% CI) 
(n=4986) 
Adjusted OR1 (95% CI) 
(n=4986) 
Adjusted OR2 (95% CI) 
(n=4986) 
Any smoking in last week 
No reported maltreatment 1.00  1.00  1.00  
Substantiated maltreatment 2.54 (1.88, 3.44) <0.001 1.86 (1.35, 2.57) <0.001 1.92 (1.34, 2.75) <0.001 
  Heavy smoking (>=10 cigarettes in last week) 
No reported maltreatment 1.00  1.00  1.00  
Substantiated maltreatment 3.59 (2.43, 5.31) <0.001 2.39 (1.57, 3.64) <0.001 2.61 (1.60, 4.25) <0.001 
Any alcohol (ever drunk a full glass) 
No substantiation 1.00  1.00  1.00  
Any substantiation 1.31 (0.95, 1.80) 0.095 1.19 (0.85, 1.67) 0.301 0.92 (0.63, 1.33) 0.640 
Heavy alcohol (5 or more drinks in a session or 3 or more at least monthly) 
No substantiation 1.00  1.00  1.00  
Any substantiation 1.96 (1.22, 3.13) 0.005 1.57 (0.95, 2.59) 0.078 1.03 (0.58, 1.81) 0.927 
 
1Adjusted for: Family income, maternal alcohol use and maternal smoking (14y follow-up); maternal education and marital status 
(prenatal); and race, age, and gender. 
2Additional adjustment for any youth alcohol use (14y follow-up). 
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Sensitivity analysis 2 (online supplement): Odds ratios for smoking and alcohol use, after excluding subjects with first notification 
after 14-year follow-up 
 Unadjusted OR (95% CI) 
(n=5085) 
Adjusted OR1 (95% CI) 
(n=5085) 
Adjusted OR2 (95% CI) 
(n=5085) 
Any smoking in last week 
No notification 1.00  1.00  1.00  
Any notification 2.28 (1.74, 2.99) <0.001  1.57 (1.18, 2.10) <0.002 1.52 (1.10, 2.10) 0.010 
  Heavy smoking (>=10 cigarettes in last week) 
No notification 1.00  1.00  1.00  
Any notification 3.37 (2.39, 4.76) <0.001 2.09 (1.44, 3.04) <0.001 2.07 (1.35, 3.17) 0.001 
Any alcohol (ever drunk a full glass) 
No notification 1.00  1.00  1.00  
Any notification 1.43 (1.10, 1.87) 0.009 1.24 (0.93, 1.64) 0.141 1.04 (0.76, 1.42) 0.809 
Heavy alcohol (5 or more drinks in a session or 3 or more at least monthly) 
No notification 1.00  1.00  1.00  
Any notification 2.13 (1.43, 3.17) <0.001 1.55 (1.01, 2.37) 0.044 1.16 (0.72, 1.89) 0.541 
 
1Adjusted for: Family income, maternal alcohol use and maternal smoking (14y follow-up); maternal education and marital status 
(prenatal); and race, age, and gender. 
2Additional adjustment for any youth alcohol use (14y follow-up). 
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Discussion 
This study found that independently reported child maltreatment is robustly associated 
with adolescent tobacco and alcohol use in a large, prospective birth cohort. The present 
study supports previous findings of increased odds of smoking, after accounting for 
sociodemographic variables, among previously maltreated youth and young adults 
(Blalock et al., 2011; Ford et al., 2011; Lewis et al., 2011; Spratt et al., 2009; Topitzes et 
al., 2010; Vander Weg, 2011). In relation to alcohol use, the present study demonstrated 
an association with reported child maltreatment after adjustment for maternal and 
sociodemographic factors that was in keeping with previous studies such as Shin et al 
(2009), but did not persist once additional adjustment was made for youth smoking. 
 
The distinguishing feature of this study is that to our knowledge, no other large birth 
cohort study has been able to assess the associations between child maltreatment and 
adolescent smoking and alcohol use while defining the exposure to different types of 
maltreatment prospectively and independently.  
 
There are some novel aspects of our findings that require discussion.  First, in addition 
to adjusting for sociodemographic variables, we adjusted youth smoking for concurrent 
youth alcohol use, and vice versa. This resulted in amelioration of the association 
between child maltreatment and alcohol use, but not the association between child 
maltreatment and adolescent smoking. It is known that adolescent alcohol and tobacco 
use frequently co-exist (Myers & Kelly, 2006), and that tobacco use commences at a 
slightly younger mean age than alcohol use (Australian Institute of Health & Welfare, 
2011). Therefore, the young age of the adolescents in this study may have contributed to 
the relative strength of association between reported maltreatment and smoking. 
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Interestingly, smoking appears to be more strongly associated than alcohol with 
problems in adult adjustment (Orlando, Tucker, Ellickson, & Klein, 2005). Our study 
suggests that early onset of tobacco use may be a mediator of the early onset of alcohol 
use in maltreated children – a possibility for further investigation in other large 
longitudinal cohorts. 
 
Second, our results suggest that child neglect and emotional abuse have been relatively 
under-appreciated as antecedents of adolescent smoking and alcohol use, with most of 
the previous literature focusing on the importance of physical and sexual abuse. In this 
study, the neglect/emotional abuse group had more than double the odds of heavy 
alcohol use when compared to non-maltreated peers, which persisted after additional 
adjustment for coexistent youth smoking. In relation to smoking, the neglect/emotional 
abuse had similarly high odds of any or heavy smoking. Alati et al (2010) found that the 
combination of frequent partner changes coupled with low parenting control was 
associated with heavy alcohol use in adolescence. Our finding that of the types of 
maltreatment, neglect (+/- emotional abuse) was the strongest predictor of heavy 
adolescent alcohol use, adds weight to the suggestion of other researchers that limited 
parental supervision, permitting association with other like-minded peers, may be a key 
determinant of early alcohol initiation, and alcohol use in adolescence (Fergusson, 
Horwood, & Lynskey, 1995). 
 
Third, the present study found that the subjects reported as cases of sexual abuse did 
not have higher odds of alcohol or tobacco use after adjustment, in contrast to the 
findings of survey-based recall studies (Lin, Xiaoming, Fan, & Fang, 2011; Vander Weg, 
2011). This may be due in part to misallocation related to this study’s use of government 
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agency data.  An Australian cross sectional self-report study of child sexual abuse 
suggested a lifetime incidence of approximately 15% in boys and 30% in girls (Dunne, 
Purdie, Cook, Boyle, & Najman, 2003), whereas among our longitudinally followed-up 
cohort only 2.3% had been reported as suspected cases of sexual abuse. On the other 
hand, one might expect that our cohort who had been reported as suspected cases of 
sexual abuse could be the most severe cases, and therefore more likely to have adverse 
outcomes.  
 
The study of the neurobiology of the links between early life adverse events and later 
problem behaviours lends biological plausibility to a causal association between child 
maltreatment and adolescent substance use (Anda et al., 2006). Some of the brain 
changes observed following early life stress include abnormalities of the hypothalamic-
pituitary-adrenocortical (HPA) axis (Anda et al., 2006). These neurobiological 
hypotheses fit well with the observations that use of substances such as tobacco may be 
a strategy of self-medication, to help manage stress and tension (Sinha, 2008). 
 
There are a number of limitations to the present study. First, no information was 
available about the extent of drinking by the subjects’ fathers. Thus, this potential source 
of confounding could not be tested.  Neither did the study have access to genetic analysis 
to further investigate any possible interactions between the subjects’ genetics and their 
maltreatment histories, as has been recently studied in relation to the MAOA gene 
(Nilsson et al., 2010).   
 
The loss to follow-up in this study requires addressing. While the overall follow-up rate 
was not unusual for a large birth cohort, there was preferential attrition of 
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socioeconomically disadvantaged subjects, and of those whose children were reported 
as suspected cases of maltreatment (Table 1). This is a limitation of the present study, 
although studies of loss to follow up in ours and other cohorts suggest that those lost to 
follow up broadly have the poorer outcomes that would be expected given their baseline 
characteristics (Wolke et al., 2009). Therefore, we have some confidence that the 
magnitude of associations found in this study would likely be similar, if not greater, if 
the whole birth cohort was available.  
 
Finally, the use of government agency data to define the exposure to child maltreatment, 
while prospective and objective, has some potential disadvantages.  There is a risk of 
misallocation due to under-reporting, as exemplified by sexual abuse as discussed 
above. Misallocation of this type would tend to result in underestimation of the 
association with smoking or alcohol use.  Consequently, the small absolute numbers of 
followed up subjects in some maltreatment categories confers a risk of loss of power 
and under-recognition of true associations.  Therefore, our findings are likely to be 
conservative estimates of the true association between child maltreatment and early 
adolescent onset of alcohol and tobacco use. 
  
Conclusion 
This study has found, in a large birth cohort, that exposure to maltreatment in childhood 
is independently associated with adolescent smoking after adjustment for a wide range 
of potential confounders and mediators, including concurrent alcohol use. Of the types 
of maltreatment, childhood neglect was most consistently associated with the early 
onset of both smoking and alcohol use, and heavy smoking and alcohol use, in young 
adolescents.  The addition of these adverse outcomes of child maltreatment to the others 
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documented in similarly rigorous, long term cohort studies lend further impetus to the 
allocation of resources to protect children from abuse and neglect, develop strategies to 
boost resilience among those unfortunately exposed, and address substance use 
behaviours in abused and neglected adolescents. 
 
Acknowledgements 
The authors thank the MUSP team, participants, Mater Misericordiae Hospital, and the 
University of Queensland (Schools of Social Science, Population Health, and Medicine).   
The study was primarily funded by the National Health and Medical Research Council 
(NHMRC).  Rosa Alati is funded by a NHMRC Career Development Award (CDA) Level 2 
(ID Number: APP1012485).  Lane Strathearn was supported by Award Number 
R01DA026437 from the National Institute on Drug Abuse, and Award Number 
R01HD065819 from the Eunice Kennedy Shriver National Institute of Child Health and 
Human Development. The content is solely the responsibility of the authors and does 
not necessarily represent the views of the U.S. National Institutes of Health, the 
Australian National Health and Medical Research Council, or other supporting agencies.
 149 
References 
Alati, R., Maloney, E., Hutchinson, D. M., Najman, J. M., Mattick, R. P., Bor, W., & Williams, 
G. M. (2010). Do maternal parenting practices predict problematic patterns of 
adolescent alcohol consumption? Addiction, 105, 872-880.  
Anda, R. F., Felitti, V. J., Bremner, J. D., Walker, J. D., Whitfield, C. L., Perry, B. D., . . . Giles, 
W. H. (2006). The enduring effects of abuse and related adverse experiences in 
childhood. European Archives of Psychiatry and Clinical Neuroscience, 256(3), 174-
186.  
Arata, C. M., Langhinrichsen-Rohling, J., Bowers, D., & O'Brien, N. (2007). Differential 
correlates of multi-type maltreatment among urban youth. Child Abuse and 
Neglect, 31(4), 393-415.  
Australian Institute of Health & Welfare (AIHW)(2011). 2010 National Drug Strategy 
Household Survey report. Canberra: AIHW; 2011 
Blalock, J. A., Nayak, N., Wetter, D. W., Schreindorfer, L., Minnix, J. A., Canul, J., & 
Cinciripini, P. M. (2011). The relationship of childhood traua to nicotine 
dependence in pregnant smokers. Psychology of Addictive Behaviors, 25(4), 652-
663.  
Campbell, J. M., & Oei, T. P. (2010). A cognitive model for the intergenerational 
transference of alcohol use behavior. Addictive Behaviors, 35(2), 73-83.  
Chassin, L., Pressin, C. C., Todd, M., Rose, J. S., & Sherman, S. J. (1998). Maternal 
socialization of adolescent smoking: The intergenerational transmission of 
parenting and smoking. Developmental Psychology, 34(6), 1189-1201.  
Dunne, M. P., Purdie, D. M., Cook, M. D., Boyle, F. M., & Najman, J. M. (2003). Is child 
sexual abuse declining? Evidence from a population-based survey of men and 
women in Australia. Child Abuse and Neglect, 27(2), 141-152.  
 150 
Fergusson, D. M., Horwood, L. J., & Lynskey, M. T. (1995). The prevalence and risk factors 
associated with abusive or hazardous alcohol consumption in 16-year-olds. 
Addiction, 90, 935-946.  
Ford, E. S., Anda, R. F., Edwards, V. J., Perry, G. S., Zhao, G., Li, C., & Croft, J. B. (2011). 
Adverse childhood experiences and smoking status in five states. Preventive 
Medicine, 53(3), 188-193.  
Gilbert, R., Widom, C. S., Browne, K., Fergusson, D. M., Webb, E., & Janson, S. (2009). 
Burden and consequences of child maltreatment in high-income countries. 
Lancet, 373(9657), 68-81.  
Keeping, J. D., Najman, J. M., Morrison, J., Western, J. S., Andersen, M. J., & Williams, G. M. 
(1989). A prospective longitudinal study of social, psychological and obstetric 
factors in pregnancy: response rates and demographic characteristics of the 8556 
respondents. British Journal of Obstetrics and Gynaecology, 96(3), 289-297.  
Keyes, K. M., Hatzenbuehler, M. L., & Hasin, D. S. (2011). Stressful life experiences, 
alcohol consumption, and alcohol use disorders: the epidemiologic evidence for 
four main types of stressors. Psychopharmacology, 218, 1-17.  
Khantzian, E. J. (1997). The self-medication hypothesis of substance use disorders: a 
reconsideration and recent applications. Harvard Review of Psychiatry, 4(5), 231-
244.  
Klanecky, A., McChargue, D. E., & Bruggeman, L. (2012). Desire to dissociate: 
Implications for problematic drinking in college students with childhood or 
adolescent sexual abuse exposure. The American Journal on Addictions, 21, 250-
256.  
 151 
Lau, A. S., Leeb, R. T., English, D. J., Graham, J. C., Briggs, E. C., Brody, K. E., & Marshall, J. M. 
(2005). What's in a name? A comparison of methods for classifying predominant 
type of maltreatment. Child Abuse and Neglect, 29, 533-551.  
Lee, G. A., & Forsythe, M. (2011). Is alcohol more dangerous than heroin? The physical, 
social and financial costs of alcohol. International Emergency Nursing, 19, 141-
145.  
Leiter, J., Myers, K. A., & Zingraff, M. T. (1994). Substantiated and unsubstantiated cases 
of child maltreatment: Do their consequences differ? Social Work Research, 18, 
67-82.  
Lewis, T. L., Kotch, J., Wiley, T. R. A., Litrownik, A. J., English, D. J., Thompson, R., . . . 
Dubowitz, H. (2011). Internalizing problems: a potential pathway from childhood 
maltreatment to adolescent smoking. Journal of Adolescent Health, 48(3), 247-
252.  
Lin, D., Xiaoming, L., Fan, X., & Fang, X. (2011). Child sexual abuse and its relationship 
with health risk behaviors among rural children and adolescents in Hunan, China. 
Child Abuse & Neglect, 35(9), 680-687.  
McCarty, C. A., Ebel, B. E., Garrison, M. M., DiGiuseppe, D. L., Christakis, D. A., & Rivara, F. 
P. (2004). Continuity of binge and harmful drinking from late adolescence to 
early adulthood. Pediatrics, 114(3), 714-719.  
Myers, M. G., & Kelly, J. F. (2006). Cigarette smoking among adolescents with alcohol and 
other drug use problems. Alcohol research and health, 29(3), 221-227.  
Najman, J. M., Aird, R., Bor, W., O'Callaghan, M., Williams, G. M., & Shuttlewood, G. J. 
(2004). The generational transmission of socioeconomic inequalities in child 
cognitive development and emotional health. Social Science and Medicine, 58(6), 
1147-1158.  
 152 
Nilsson, K. W., Comasco, E., Aslund, C., Nordquist, N., Leppert, J., & Oreland, L. (2010). 
MAOA genotype, family relations and sexual abuse in relation to adolescent 
alcohol consumption. Addiction Biology, 16, 347-355.  
Orlando, M., Tucker, J., Ellickson, P., & Klein, D. (2005). Concurrent use of alcohol and 
cigarettes from adolescence to young adulthood: an examination of 
developmental trajectories and outcomes. Substance Use and Misuse, 40(8), 1051-
1069.  
Ridolfo, B., & Stevenson, C. (2001). The quantification of drug-caused mortality and 
morbidity in Australia, 1998. Contract no.: AIHW cat. no. PHE 29. Canberra: 
Australian Institute of Health and Welfare; 2001. 
Shin, S. H., Edwards, E. M., & Heeren, T. (2009). Child abuse and neglect: Relations to 
adolescent binge drinking in the national longitudinal study of Adolescent Health 
(AddHealth) Study. Addictive Behaviors, 34, 277-280.  
Shin, S. H., Hong, H. G., & Wills, T. A. (2012). An examination of pathways from childhood 
maltreatment to adolescent binge drinking. The American Journal on Addictions, 
21, 202-209.  
Sidebotham, P., & Heron, J. (2006). Child maltreatment in the "children of the nineties": 
A cohort study of risk factors. Child Abuse and Neglect, 30(5), 497-522.  
Sinha, R. (2008). Chronic stress, drug use, and vulnerability to addiction. Annals of the 
New York Academy of Sciences, 1141, 105-130.  
Spratt, E. G., Back, S. E., Yeatts, S. D., Simpson, A. N., McRae-Clark, A., Moran-Santa Maria, 
M. M., . . . Brady, K. T. (2009). Relationship between child abuse and adult 
smoking. International Journal of Psychiatry in Medicine, 39(4), 417-426.  
 153 
Strathearn, L., Mamun, A. A., Najman, J. M., & O'Callaghan, M. J. (2009). Does 
breastfeeding protect against substantiated child abuse and neglect? A 15-year 
cohort study. Pediatrics, 123(2), 483-493.  
Strathearn, L., & Mayes, L. C. (2010). Cocaine addiction in mothers: potential effects on 
maternal care and infant development. Annals of the New York Academy of 
Sciences, 1187, 172-183.  
Topitzes, J., Mersky, J. P., & Reynolds, A. J. (2010). Child maltreatment and adult cigarette 
smoking: a long-term developmental model. Journal of Pediatric Psychology, 
35(5), 484-498.  
US Department of Health and Human Services. (1994). Preventing Tobacco Use Among 
Young People: A Report of the Surgeon General. Retrieved from Atlanta, Georgia:  
Vander Weg, M. (2011). Adverse childhood experiences and cigarette smoking: The 
2009 Arkansas and Louisiana Behavioral Risk Factor Surveillance Systems. 
Nicotine and Tobacco Research, 13(7), 616-622.  
White, V., & Hayman, J. (2006). Australian secondary school students' use of alcohol in 
2005.  
Wolke, D., Waylen, A., Samara, M., Steer, C., Goodman, R., Ford, T., & Lamberts, K. (2009). 
Selective drop-out in longitudinal studies and non-biased prediction of behaviour 
disorders. British Journal of Psychiatry, 195(3), 249-256. 
 
 
 154 
3. Parenting style, child maltreatment and adolescent mental health in a birth 
cohort 
 
Citation: Mills, R. J., McGee, T. R., Alati, R., Strathearn, L., & Najman, J. M. (Submitted). 
Parenting style, child maltreatment and adolescent mental health in a birth cohort.   
 
Status: Submitted, June 2018  
 
Contribution to field: This study is a unique examination of parenting style, child 
maltreatment, and their psychological correlates among youth at age 14. It makes use of 
the supplementary questionnaire administered to most of the MUSP children at that age. 
This is the first study to our knowledge to study the relationship between parenting 
style and agency-documented child maltreatment. 
 
Candidate contribution: 
 Conceptualising of the paper in consultation with supervisors 
 Data analysis using Stata 
 Drafting of full paper including tables 
 Editing and submitting paper after co-author feedback, and addressing reviewer 
comments prior to resubmission. 
 
 155 
Adolescent perceptions of parenting style and agency-documented child 
maltreatment: A 14-year study 
 
Authors:  
Ryan Millsa, FRACP, MPH  
Rosa Alatib, PhD 
Lane Strathearnc, MBBS, PhD 
Tara Renae McGeed, PhD 
Jake M. Najmane, PhD. 
 
Affiliations:  
aSchool of Medicine, University of Queensland 
bInstitute for Social Science Research, University of Queensland 
cDivision of Developmental and Behavioral Pediatrics, Stead Family Department of 
Pediatrics, University of Iowa Carver College of Medicine  
dGriffith Criminology Institute, Griffith University 
eQueensland Alcohol and Drug Research and Education Centre, University of Queensland 
 
Address correspondence to:  
Dr Ryan Mills, Department of Paediatrics, Logan Hospital, cnr Armstrong Rd and 
Loganlea Rd, Meadowbrook, Australia 4131.  
Email: ryan.mills@health.qld.gov.au. Phone: +61 7 3299 8899 
 
 
  
 156 
Abstract 
A large birth cohort was examined for the association between parenting style and 
government agency notifications for child maltreatment. Adolescents numbering 3788, 
of whom 48.3% were female, with median age 14, reported the parenting styles of their 
parents, which were categorized as authoritative, authoritarian, indulgent, or neglectful. 
It was found that the only parenting style associated with child maltreatment 
notification was neglectful parenting, which was associated with agency-notified child 
neglect, and also associated with involvement with the youth justice system. Non-
authoritative parenting and agency-notified child maltreatment were both associated 
with adverse behavioral outcomes (Achenbach Youth Self Report) at age 14. 
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Adolescent perceptions of parenting style and agency-documented child 
maltreatment: A 14-year study 
There is much variation in how parents raise their children and adolescents.  Across the 
socioeconomic spectrum, styles of parenting range from warm and nurturing, with firm 
supervision, to emotionally distant, with a lack of oversight (Raboteg-Saric & Sakic, 
2014). Furthermore, some parents maltreat their children – physically, sexually, 
emotionally, or by neglecting their physical or emotional needs (Gilbert et al., 2009). The 
purpose of this paper is to study the relation between parenting style and child 
maltreatment in a large birth cohort, including the socioeconomic correlates and 
behavioral outcomes of both.  
 
Knowing more about parenting style in the context of child maltreatment may be 
important for several reasons.  The first is the issue of a threshold between poor 
parenting and child maltreatment – that is, agency-documented child maltreatment may 
be at one end of a continuum between very good parenting and highly maladaptive 
parenting (Wolfe & McIsaac, 2011). This may apply particularly to child neglect – for 
example, mildly neglectful parenting that fails to take an interest in a child’s friendships 
might not reach the threshold for a community member or professional to notify to the 
authorities, whereas severe failure of supervision resulting in marked truancy or 
involvement in crime could bring a family to the attention of the child protection system 
(Polonko, 2006). Furthermore, emotional neglect, compared with physical neglect, is 
rarely reported to child protection authorities, even though it may have a profound 
effect on long-term emotional development (Strathearn, 2011). Similarly, authoritarian 
parenting involving strict but permissible corporal discipline – e.g. smacking in 
jurisdictions where it remains legal – might not raise the attention of the state 
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authorities, but when a harsh approach becomes physically abusive – e.g. leaving visible 
injuries – it may (Zolotor, Theodore, Runyan, Chang, & Laskey, 2011). 
 
Another reason for considering maladaptive parenting styles together with child 
maltreatment is that both have been shown in previous studies to be associated with 
adverse behavioral outcomes in adolescence (Calafat, Garcia, Juan, Becona, & Fernandez-
Hermid, 2014; Mills et al., 2013). However, it is largely unknown whether the outcomes 
of parenting style and child maltreatment occur independently. For example, it is 
possible that observed deleterious outcomes following suboptimal parenting is 
explained – at least in part – by the co-occurrence of agency-notified child maltreatment.  
 
Landmark studies starting in the 1960s resulted in a classification system of parenting 
styles that remains in use, both academically and in universal parent education material 
(Baumrind, 1967, 1971; Lamborn, Mounts, Steinberg, & Dornbusch, 1991; Maccoby & 
Martin, 1983). Four parenting styles are identified, based on the presence or otherwise 
of two key characteristics: first, parental warmth and involvement – the expression of 
care and concern, such as spending time with one’s children or adolescents; and second, 
parental strictness and supervision – awareness of where their child or young person is, 
with whom they are associating, and enforcing rules around times to return home and 
go to bed. Parents demonstrating high levels of both warmth/involvement and 
strictness/supervision are exhibiting authoritative parenting. This style of parenting has 
been shown to result in the best psychological outcomes for young people (Lamborn et 
al., 1991; Uji, Sakamoto, Adachi, & Kitamura, 2014). When parents demonstrate high 
levels of strictness/supervision but low levels of warmth/involvement, this is 
authoritarian parenting. Indulgent parenting refers to those who exhibit high levels of 
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warmth/involvement but low levels of strictness/supervision, whereas neglectful 
parenting involves low levels of both warmth/involvement and strictness/supervision.  
 
Studies have found parenting styles to be related to socioeconomic status. Specifically, 
lower socioeconomic status tends to be associated with more authoritarian parenting 
styles, including increased levels of harshness and a tendency to issue instructions to 
children with little explanation (Mcloyd, 1990; Shumow, Vandell, & Posner, 1998; Uji et 
al., 2014). However, socioeconomic correlations of parenting style have not previously 
been studied in a large birth cohort, with the associated benefit of prospective collection 
of sociodemographic information.  
 
Child maltreatment – including physical abuse, sexual abuse, emotional abuse, and 
neglect – is a major public health issue, and associated with adverse psychological, 
cognitive and physical health outcomes (Gilbert et al., 2009; Mills et al., 2013). Like 
parenting style, child maltreatment is associated with adverse socioeconomic and 
demographic status. Some of the socioeconomic and demographic factors that have been 
traditionally documented in association with an increased risk of child maltreatment 
include low family income, low maternal education status, parental unemployment, and 
young parental age (Mills et al., 2011). Other identified risk factors include unstable 
social circumstances such as parental relationship breakdown, school mobility, and poor 
social networks (Doidge, Higgins, Delfabbro, & Segal, 2017; Sidebotham & Heron, 2006).  
 
At levels broader than the family unit, neighbourhood characteristics have also been 
found to be associated with risk of child maltreatment, with higher quality 
neighbourhoods – measured by such factors as safety and risk of crime – being 
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protective (Shanahan, Runyan, Martin, & Kotch, 2017). Even conditions affecting the 
whole of society, such as an economic recession, have been shown to be associated with 
parenting and child maltreatment – during the recession of the late 2000s, an inverse 
association was shown between consumer confidence (Consumer Sentiment Index) and 
frequency of spanking behavior by parents (Brooks-Gunn, Schneider, & Waldfogel, 
2013). Some of these documented psychological risk factors include adverse maternal 
personality characteristics such as sociopathy, substance abuse, and domestic violence 
(Brown, Cohen, Johnson, & Salzinger, 1998). Additional such risk factors include 
caregiver depression and the carer’s own history of childhood maltreatment (Shanahan 
et al., 2017).  
 
The most proximal factors associated with child maltreatment reflect the interaction 
between the parent and offspring, with accepted risk factors including coercive 
interaction patterns, aggressive communication styles, and insecure attachment 
between child and parent (Thomas & Zimmer-Gembeck, 2011). The four parenting 
styles are reflective of these concepts, are feasibly studied at a population level, and 
have some public relevance due to references to the parenting styles in books and other 
materials promoting healthy parenting at a universal level (e.g. Raising Children 
Network, 2018). Much of the previous study of parenting practices and parent-child 
interaction has focused on younger children (Rinaldi & Howe, 2012), but studies have 
suggested an important ongoing role in adolescence, and have suggested benefits of 
warm but firm parenting of adolescents in domains such as psychological adjustment, 
prevention of substance use, and self esteem (Hair, Moore, Garrett, Ling, & Cleveland, 
2008; Raboteg-Saric & Sakic, 2014; Steinberg, Lamborn, Dornbusch, & Darling, 1992). 
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A possible common theoretical basis for adverse outcomes following both suboptimal 
parenting styles and child maltreatment is attachment theory – the development of 
healthy attachment relationships between children or young people and their caregivers 
are considered to be an important element of biological development, and are essential 
in the development of a child’s mental framework for understanding social relationships 
throughout the life cycle, i.e. providing the “internal working models” of relationships 
(Rutter, 1995). In particular, the domains of warmth/involvement in the parenting style 
framework, and neglect and emotional abuse in the categorisation of child 
maltreatment, both speak to a warm, nurturing relationship (or the opposite) between 
parent or caregiver, and their young person. Pioneering work by Egeland, Sroufe and 
Erickson (1983) found that among a range of maladaptive parenting practices, the 
children whose mothers were emotionally neglectful had the greatest adverse impact on 
long term psychological outcomes. 
 
Another major issue in studying parenting style and child maltreatment is that of the 
reliability of self-report in adulthood. For example, it has been found that many adults 
who experience agency-substantiated abuse as children do not appear to remember this 
experience in adulthood (Hardt & Rutter, 2004; Williams, 1994). In studies of the 
outcomes of both parenting styles and child maltreatment, the exposure is most often 
measured by retrospective self-report, which leaves open the possibility of recall bias. 
 
For this study, we examine the relationship between contemporaneously self-reported 
parenting style among a large birth cohort of adolescents, linked with government 
agency data regarding child maltreatment notification and history with the youth justice 
system.  
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Our hypotheses were that: (1) Parenting style, like child maltreatment, is associated 
with parents’ sociodemographic characteristics; (2) Parenting style and agency-
documented child maltreatment notification – maltreatment broadly, specific types of 
maltreatment, and history of youth justice involvement – are closely associated; and (3) 
Parenting style and child maltreatment are both associated with psychological problems 
in adolescence, with child maltreatment being a possible mediator between parenting 
style and psychological problems. 
 
Method 
The Mater-University of Queensland Study of Pregnancy (MUSP) is a birth cohort that 
commenced in 1981 in Brisbane, Australia. The study cohort numbered 7223 mother 
and infant pairs after excluding multiple births, adoptions, perinatal deaths, and 
withdrawal of consent (Najman et al., 2015). The mothers completed a survey at their 
first prenatal clinic visit, and then reported on themselves and their children at 3-5 days 
after the birth of the study child, and when the study child was aged approximately six 
months, five years, and 14 years of age. At 14, the young people also completed their 
own survey (Najman et al., 2015). The key outcome variables of the present study were 
collected during the 14–year follow up phase, using a supplementary survey that was 
included part way through the 14 year follow-up and was completed by the majority of 
that follow-up’s adolescent participants (n=3928 of 5172, i.e. 75.95%).  
 
Parenting style 
The questions regarding parenting style asked of the 14 year old participants in the 
supplementary questionnaire were adapted from the scales developed by Lamborn and 
colleagues (1991), which were in turn based on Maccoby and Martin (1983). Most of the 
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questions were asked separately in relation to the young person’s mother and father. 
Those with single parents were also included in the study, by doubling the single-parent 
scales. 
 
The questions were designed to examine both the warmth/involvement domain and the 
strictness/supervision domain.  Each question offered a choice of three answers (e.g. 
“Usually true/sometimes true/not true”), in addition to the “no male parent” or “no 
female parent” option. The questions for warmth/involvement were:  
 I can count on him/her to help me out if I have some kind of problem 
 He/she keeps pushing me to do my best in whatever I do 
 He/she keeps pushing me to think for myself 
 He/she helps me with my school work 
 When he/she wants me to do something, he/she explains why 
 He/she helps me with my hobbies/interests when I ask 
 When you get a poor grade at school, does your male/female parent encourage 
you to try harder?  
 When you get a good grade at school, does your male/female parent praise you?  
 Does your male/female parent know who your friends are?  
 How often does your male/female parent (a) spend time just talking with you; 
and (b) Hug you?  
 
Questions for parental strictness/supervision were: 
 What is the latest you can stay out on: (a) school nights, without an adult; (b) 
Friday or Saturday night, without an adult. These questions offered 7 possible 
answers, ranging from “not without and adult”, through 5 time ranges, up to “as 
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late as I want” – for the purpose of the scale, these were condensed into three 
time periods; and 
 How much does your male/female parent want to know: (a) Where you go at 
night? (b) What you do with your free time? (c) Where you are most afternoons 
after school? Three options were offered: “Don’t want to know”; “Want to know a 
little”; and “Expect to know”; as well as the “no male parent”/ “no female parent” 
option 
 
Scales for warmth/involvement and strictness/supervision were constructed for each 
young person. Once the scales were constructed, Cronbach alpha results showed 
acceptable internal consistency for parental warmth and involvement (two-parent scale 
with 20 items, α = .78). Similarly, internal consistency for the two-parent 
strictness/supervision scale was adequate (8 items, α = .74). 
 
Parenting style was categorised by dividing the subjects into tertiles for each domain, 
and defining as follows:   
Parenting style Warmth/Involvement Strictness/Supervision 
Authoritative Highest tertile Highest tertile 
Neglectful Lowest tertile Lowest tertile 
Authoritarian Lowest tertile Highest tertile 
Indulgent Highest tertile Lowest tertile 
 
Those not fitting into any of the four definitions were designated “unremarkable”. 
 
Sociodemographic characteristics 
To assess whether parenting style was associated with sociodemographic 
characteristics, tests of association were made between parenting style and the 
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following variables: Young person’s gender, parental race, mother’s marital status in 
pregnancy, and mother’s maximum education level during pregnancy (categorical 
variables); and young person’s age at the time of questionnaire, maternal age during 
pregnancy, and income both prenatally and at the 14-year follow-up (continuous 
variables).  
 
Child maltreatment and forensic history 
Prospective child maltreatment data was obtained from the Queensland state child 
protection agency (Department of Families, Youth and Community Care - DFYCC). The 
MUSP longitudinal data was linked anonymously to the DFYCC records as reported 
previously (Strathearn, Mamun, Najman, & O'Callaghan, 2009). Each time the agency 
received a notification about possible child maltreatment, an investigation commenced. If 
the investigation confirmed that abuse or neglect had occurred, or that the child was at 
unacceptable risk, the outcome was recorded as “Substantiated” or “Substantiated, at risk”, 
along with the type or types of maltreatment. In this study, the young people are considered 
to have been exposed to child maltreatment if they were the subject of one or more 
notifications to DFYCC prior to September 2000. At that time, the youngest members of the 
cohort were 16.5 years old. Each maltreatment type – physical abuse, sexual abuse, 
emotional abuse, and neglect – was analyzed as a non-exclusive category. Therefore, there 
is overlap in the subjects included in each group, reflecting that a single type of 
maltreatment often does not occur in isolation (Mills et al., 2013).  
 
The subjects’ history of involvement with the youth justice system, indicating suspected 
or proven involvement in crime, was also obtained from DFYCC, and examined for its 
association with parenting style. 
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Adolescent behavioral outcomes 
The behavioral outcome variables were derived from the Achenbach Youth Self-Report 
(YSR) questionnaires that were completed by the young people at age 14 (Achenbach, 
1991). Five scales derived from the questionnaires were analyzed: Delinquent behavior, 
aggression, anxiety and/or depression, withdrawn behavior, and somatic symptoms. 
Delinquency and aggression together are considered externalizing behaviors, while the 
other three make up the internalizing summary score. Respondents indicating levels of 
problematic symptoms in the top 10% (i.e. 90th centile) were considered to be in the 
clinical range for that subscale (Achenbach, 1991).  
 
Analyses 
4. Parenting style and sociodemographic correlates: Chi-square tests of association 
were used for categorical variables, and multinomial logistic regression for continuous 
variables. 
5. Parenting style and child maltreatment notification and youth justice history: 
Logistic regression, with adjustment for potential confounders identified in Step 1 
above. 
6. Behavioral outcomes (clinical-range symptoms – top 10% of respondents) with 
both child maltreatment and parenting style were analyzed by logistic regression and 
presented as odds ratios. Authoritative parenting style was used as the referent due to 
previous research suggesting better outcomes (Lamborn et al., 1991). All results were 
adjusted for relevant sociodemographic variables. Multiple imputation was used to 
estimate missing covariates, which permitted analysis of all the subjects for whom the 
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parenting style was available – 5% of subjects were missing one covariate, and less than 
1% were missing more than one. 
 
All analysis was performed using Stata 15 (Stata Corp, College Station, TX). Informed 
consent from the mother was obtained at all phases of data collection. The study was 
approved by the Mater Children’s Hospital Research Ethics Committee and the 
University of Queensland Behavioural and Social Sciences Ethical Review Committee. 
 
Results 
Cohort characteristics 
The questionnaire was completed by 3928 young people, with 3788 (52.44% of the 
birth cohort of 7223) answering sufficient questions for categorizing parenting style – 
51.69% male and 48.31% female, with median age 14 years. With regard to parenting 
styles, the categories were as follows: Authoritative, n=630 (16.63%); Neglectful, n=525 
(13.86%); Indulgent, n=263 (6.94%); Authoritarian, n=352 (9.29%); Unremarkable, n= 
2018 (53.27%). There was higher loss to follow up of those with adverse 
sociodemographic characteristics, and also of those who had been notified as suspected 
cases of child maltreatment (Mills et al., 2011) – this is shown in Table 1.  
 
Of the cohort who completed the supplementary questionnaire (n=3928), 327 (8.32%) 
had been notified as a suspected case of child maltreatment on at least one occasion, and 
of whom 203 (62.08%) had been notified for more than one type of maltreatment.  Of 
the types of maltreatment, the number with a history of notification was as follows: 
Physical abuse – 190 (4.84%); sexual abuse – 99 (2.52%); emotional abuse – 168 
(4.28%); and neglect – 182 (4.63%). These rates of notified maltreatment are lower than 
 168 
in the whole birth cohort – data shown in Table 1 – reflecting the higher loss to follow of 
maltreated youth. 
 
Parenting style and sociodemographic characteristics 
The outcomes of the bivariate analyses of parenting style and sociodemographic 
markers are shown in Table 2 (categorical variables) and Table 3 (continuous 
variables). Few sociodemographic variables were significantly associated with parenting 
style. Among the categorical variables (assessed by chi-square), maternal education 
status was associated with parenting style – mothers with post high school educational 
qualifications had lower rates of authoritarian and neglectful parenting, and higher rates 
of indulgent parenting (Table 2). Among the continuous variables, it was noted that 
older maternal age (at first prenatal clinic visit) was associated with authoritarian 
parenting, and that increasing family income was negatively associated with neglectful 
parenting. With increasing age of the respondent (young person), authoritative 
parenting was less likely and the other parenting styles more likely, including 
authoritarian, indulgent, and neglectful (Table 3). Post-hoc analysis shows that this 
finding was due to lower levels of both warmth/involvement and strictness/supervision 
reported with increasing age of the young person (data not shown). 
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Table 1: Completion of 14-year supplementary questionnaire and maltreatment notification, according to 
sociodemographic variables. 
Characteristic N  Questionnaire 
completion (%) 
 
x2, p 
Maltreatment 
notification (%) 
 
x2, p 
Variables available for cohort from birth (N=7214) 
Maltreatment notification    
No notifications 6425 56.5 64.4, <0.001 0 N/A 
Any notification 789 41.4  100.0  
Type of notified maltreatment (non-exclusive categories) 
Neglect 500 36.4 74.2, <0.001 100.0  
Physical abuse 475 40.0 45.5, <0.001 100.0  
Sexual abuse 259 38.2 30.1, <0.001 100.0 N/A 
Emotional abuse 168 37.7 56.9, <0.001 100.0  
Youth justice history 267 44.2 12.7, <0.001 100.0  
Gender 
Male  3755 54.7 0.06, 0.805 10.1 5.37, 0.020 
Female  3459 55.0  11.8  
Race 
White 6250 55.9 68.1, <0.001 10.7 24.08, <0.001 
Aboriginal-Islander 444 38.5  17.6  
Asian 307 48.9  7.8  
Other/not specified 213 67.1  9.4  
(continued on next page) 
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Table 1 (cont) 
Characteristic N  Questionnaire 
completion (%) 
 
x2, p 
Maltreatment 
notification (%) 
 
x2, p 
Marital status in pregnancy  
Married  5380 58.2 95.9, <0.001 7.99 201.9, <0.001 
Single    735 46.1  21.1  
Living together 843 43.8  18.0  
Separated-divorced-widowed 193 45.1  23.8  
Maternal education status in pregnancy  
Incomplete high school  1304 49.9 19.8, <0.001 19.1 132.8, <0.001 
Completed high school  4601 55.3  10.0  
Post high school  1256 58.4  5.4  
Family income (annual) prior to birth 
<=$10399 2304 45.1 149.5, <0.001 16.1 106.8, <0.001 
>=$10400 4436 60.8  7.9  
Family income (annual) at 14-year follow-up (N=5172) 
<=$20799 1057 74.5 1.56, 0.211 15.1 83.7, <0.001 
>=$20800 3983 76.4  6.4  
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Parenting style and child maltreatment 
Using authoritative parenting as the referent predictor variable, none of the four 
adolescent-reported parenting styles (authoritarian, neglectful, indulgent, or 
unremarkable) were associated with child protection notification broadly, nor specific 
notification for physical, sexual, or emotional abuse (Table 4 – adjusted results shown). 
The only exception was a significant association between adolescent-reported neglectful 
parenting and notification as a suspected case of child neglect, with those reporting 
neglectful parenting having approximately twice the odds of being notified as a case of 
neglect (OR 1.97, 95% CI 1.10 to 3.51) (Table 4). Additionally, neglectful parenting was 
the only parenting style associated with youth justice history (OR 2.23, 95% CI 1.13 to 
4.41).  
 
Adolescent behavior 
Both before and after adjustment, when compared with the authoritative parenting 
group, the adolescents reporting authoritarian parenting had significantly increased 
odds of all five categories of behavioral problems (Table 5). When compared with 
authoritative parenting, the neglectful and unremarkable parenting groups had higher 
odds of all types of abnormal behavior except aggression.  Those reporting indulgent 
parenting only had higher odds of clinical-range delinquency (Table 5).  
 
In relation to behavioral outcomes and agency-documented child protection notification, 
after adjustment, a history of any notified child maltreatment was associated with 
increased odds of being in the top 10% of all behavioral subscales except somatic 
symptoms. Physical abuse (as a non-exclusive category) was associated with 
delinquency, withdrawn behaviour, and anxiety/depression. Emotional abuse and 
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neglect were associated with all subcategories except somatic symptoms. Sexual abuse 
was not associated with any of the subscales of abnormal behavior (Table 6). 
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Table 2: Adolescent-reported parenting style according to categorical sociodemographic variables 
Characteristic n Authoritative 
(%) 
Authoritarian 
(%) 
Neglectful (%) Indulgent (%) Unremarkable 
(%) 
chi2, p 
Gender        
Male 1956 15.6 10.1 14.7 7.0 52.6 7.3, 0.121 
Female 1832 17.7 8.5 13.0 6.9 54.0  
Race        
White 3350 16.8 9.1 13.5 6.8 53.8  
Asian 141 18.4 12.1 15.6 5.0 48.9 12.5, 0.408 
Aboriginal-Islander 160 13.8 11.3 19.4 9.4 46.3  
Other/not specified 137 15.3 8.8 14.6 8.7 52.6  
Marital status in 
pregnancy  
       
Married  3003 17.0 8.7 13.7 7.1 53.6  
Single    318 14.8 10.1 13.8 7.6 53.8 10.5, 0.573 
Living together 354 15.5 12.4 15.3 5.9 50.9  
Separated-divorced-
widowed 
81 16.1 12.4 16.1 3.7 51.9  
Maternal education status        
Incomplete high school  622 19.0 10.0 14.3 6.9 49.8 17.0, 0.03 
Completed high school  2438 15.8 9.8 14.3 6.4 53.7  
Post high school  700 17.7 7.1 12.0 9.0 54.1  
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Table 3: Adolescent-reported parenting style according to continuous sociodemographic variables 
Characteristic Authoritative Authoritarian Neglectful Indulgent Unremarkable 
Age at 14 year follow up      
coefficient: log odds (95% CI) 0.0 (base) 0.59 (0.18, 1.00) 1.00 (0.63, 1.36) 0.58 (0.13, 1.03) 0.58 (0.30, 0.86) 
  p=0.005 p<0.001 p<0.001 p<0.001 
Maternal age in pregnancy      
coefficient: log odds (95% CI) 0.0 (base) -0.03 (-0.06, -0.00) 0.01 (-0.01, 0.03) 0.01 (-0.02, 0.04) 0.00  (-0.02, 0.01) 
  p=0.026 p=0.41 p=0.38 p=0.63 
Family income prior to birth       
coefficient: log odds (95% CI) 0.0 (base) -0.09 (-0.2, 0.03) -0.10 (-0.20, -0.00) -0.03 (-0.15, 0.10) -0.04 (-0.12, 0.04) 
  p=0.138 p=0.05 p=0.666 p=0.289 
Family income at 14 years      
coefficient: log odds (95% CI) 0.0 (base) -0.04 (-0.11, 0.04) -0.03 (-0.1, 0.03) 0.08 (-0.01, 0.16) 0.01 (-0.04, 0.07) 
  p=0.328 p=0.304 p=0.08 p=0.632 
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Table 4: Child protection notification according to parenting style (adjusted for age, sex, maternal education, family income, and 
maternal age) 
 Child protection notification – Odds ratio (95% CI) 
Parenting style Any notification Neglect Physical abuse Sexual abuse Emotional abuse Youth justice 
Authoritative 1.0 1.0 1.0 1.0 1.0 1.0 
Authoritarian 1.14 (0.71, 1.83) 1.43 (0.73, 2.79) 0.99 (0.54, 1.81) 0.74 (0.33, 1.65) 0.97 (0.51, 1.85) 0.92 (0.38, 2.27) 
Neglectful 1.05 (0.43, 1.41) 1.97 (1.10, 3.51) 0.89 (0.51, 1.57) 0.45 (0.19, 1.03) 1.13 (0.65, 1.99) 2.23 (1.13, 4.41) 
Indulgent 0.78 (0.46, 1.58) 0.85 (0.35, 2.06) 0.63 (0.28, 1.41) 0.58 (0.21, 1.57) 0.53 (0.22, 1.31) 0.17 (0.02, 1.32) 
Unremarkable 0.99 (0.70, 1.39) 1.41 (0.86, 2.32) 0.98 (0.64, 1.49) 0.77 (0.45, 1.30) 0.96 (0.61, 1.50) 1.42 (0.77, 2.61) 
 
 
Table 5: Behavioral abnormalities at age 14 according to parenting style (adjustment as per Table 4) 
 Odds ratio of clinical-range YSR score (top 10%) (95% CI) 
Parenting style Aggression Delinquency Withdrawn Anxious/depressed Somatic complaint 
Authoritative 1.0 1.0 1.0 1.0 1.0 
Authoritarian 1.65 (1.03, 2.63) 2.38 (1.32, 4.30) 2.35 (1.50, 3.69) 2.87 (1.78, 4.63) 2.27 (1.41, 3.65) 
Neglectful 1.51 (0.98, 2.34) 5.89 (3.56, 9.74) 1.67 (1.08, 2.58) 1.85 (1.15, 2.96) 2.04 (1.31, 3.17) 
Indulgent 1.03 (0.57, 1.86) 2.89 (1.55, 5.37) 1.19 (0.67, 2.10) 1.50 (0.83, 2.71) 1.66 (0.96, 2.89) 
Unremarkable 1.19 (0.83, 1.72) 2.35 (1.46, 3.79) 1.55 (1.08, 2.22) 1.88 (1.27, 2.77) 1.82 (1.25, 2.65) 
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Table 6: Behavioral abnormalities at age 14 according to child protection notification (adjustment as per Table 3)(MI) 
 Odds ratio of clinical-range YSR score (top 10%) (95% CI) 
Child protection 
notification 
Aggression Delinquency Withdrawn Anxious/depressed Somatic complaint 
No notification 1.0 1.0 1.0 1.0 1.0 
Any notification 1.72 (1.19, 2.47) 1.95 (1.37, 2.78) 1.73 (1.22, 2.46) 2.02 (1.43, 2.86) 1.27 (0.88, 1.85) 
Physical abuse 1.55 (0.97, 2.48) 1.88 (1.21, 2.93) 1.61 (1.03, 2.39) 2.25 (1.47, 3.44) 1.24 (0.76, 2.02) 
Sexual abuse 1.19 (0.60, 2.34) 1.45 (0.76, 2.79) 1.48 (0.82, 2.66) 0.74 (0.35, 1.55) 0.66 (0.31, 1.39) 
Emotional abuse 2.26 (1.45. 3.50) 2.01 (1.28, 3.16) 2.01 (1.29, 3.13) 2.39 (1.55, 3.70) 1.53 (0.95, 2.45) 
Neglect 1.93 (1.23, 3.04) 2.34 (1.53, 3.60) 2.06 (1.34, 3.17) 2.32 (1.51, 3.57) 1.52 (0.95, 2.42) 
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Discussion 
This is the first study to our knowledge that examines adolescent-reported parenting 
style in a birth cohort, and investigates its potential association with both 
socioeconomic status and child maltreatment. In particular, the data linkage with 
agency-documented child protection notifications is a novel approach in addressing this 
topic. There are a number of noteworthy findings. 
 
First, associations between adolescent-reported parenting style and socioeconomic 
status were less prominent than anticipated. This is in contrast with other studies, 
particularly those examining disadvantaged minorities in the USA (Mcloyd, 1990). The 
main positive finding of this present study was that higher maternal education level had 
a slight but significant association with more nurturing parenting strategies 
(authoritative and indulgent styles) and away from harsh (authoritarian) or neglectful 
parenting. A reason for the weak association between socioeconomic factors and 
parenting style in this present study may be that when compared with the USA, 
socioeconomic status in Australia is less widely distributed (Murton & Mira d'Ercole, 
2015). 
 
Second, there was no significant association between parenting style and most types of 
maltreatment (physical, sexual and emotional abuse). Only the neglectful parenting 
style was associated specifically with notification for child neglect, with double the odds 
of the child being reported to the statutory agency. Nevertheless, in absolute terms the 
adolescent-reported neglectful parenting was still a relatively weak predictor of 
notification for neglect – only 6.1% of those reporting neglectful parenting were notified 
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to the authorities. This finding is broadly supportive of the concept of neglectful 
parenting as being on a continuum, with only a small proportion reaching the threshold 
of statutory agency notification. The term “subthreshold neglect” was coined by Akai 
(2008) in relation to the specific situation of suboptimal early childhood parenting by 
mothers, but appears to also be a relevant concept in older children and adolescents. 
 
The general weakness of association between parenting style and child maltreatment 
notification may seem unexpected given that child maltreatment could be considered in 
most cases as an extreme, maladaptive manifestation of parenting.  One explanation for 
this may be that, with the exception of child neglect, the other forms of maltreatment do 
not necessarily have a natural counterpart in parenting style.  For example, emotional 
abuse represents a number of caregiver behaviors as described by Jellinek and 
colleagues (2000) – rejecting, isolating, terrorising, ignoring, corrupting, verbally 
assaulting, and overpressuring. Some of these (e.g. overpressuring, isolating) might be 
considered more natural correlates of strict parenting that lacks warmth (i.e. 
authoritarian), whereas others (e.g. rejecting, ignoring) might correlate with neglectful 
parenting. 
 
Another explanation could be that the measure of parenting style used in this analysis is 
lacking validity. This seems unlikely, because the concepts asked of the young people 
and the categorisations of parenting style are established in the literature (Lamborn et 
al., 1991), and furthermore, deleterious behavioral outcomes of non-authoritative 
parenting were demonstrated clearly in the present analysis. Specifically, when 
compared with authoritative parenting, all parenting styles were associated with higher 
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rates of problem behavior.  This finding confirms, using a robust longitudinal birth 
cohort methodology, the findings of a number of studies reporting better outcomes for 
children raised with authoritative parenting (Baumrind, 1971; Lamborn et al., 1991; Uji 
et al., 2014). The only parenting style that approximated the outcomes for authoritative 
parenting in most domains was indulgent parenting. This result suggests a particular 
importance of parental warmth and involvement, which has the best outcome when 
combined with strictness and supervision – that is, authoritative parenting.   
 
As expected, child maltreatment – as a broad category, and when separated into 
maltreatment types – was associated with many types of behavioral abnormality. The 
exception was that sexual abuse was not associated with any of the behavioral 
outcomes, which has been noted previously in this cohort at age 14 (Mills et al., 2013).  
 
Therefore, given the general lack of association between parenting style and agency-
documented child maltreatment notification, it is a noteworthy finding that parenting 
style is an independent predictor of psychological problems in adolescence.  Therefore, 
there is evidence that parenting style is a useful marker of risk for adverse outcomes in 
young people, and its importance is not necessarily diminished by its lack of association 
with most well with most categories of child maltreatment. Thus, parenting style is an 
important area of research and policy advocacy – including across socioeconomic strata 
– in its own right. 
 
Limitations 
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A number of limitations of this study require acknowledgement. First, while 
contemporaneous adolescent report of parenting style has some advantages over 
retrospective reporting in adulthood – specifically the possibility of avoiding recall bias 
– there may be other unknown biases.  For example, it cannot be excluded that 
adolescents’ perception of their parents’ parenting may be colored by their present 
emotional status and attitude towards their parents. A second limitation relates to the 
relative lack of prospective information about the fathers in this study. Some of the 
variables collected from the mothers contain implications about the fathers’ 
socioeconomic status – e.g. family income – and the young people have reported on 
their fathers’ parenting styles, but detailed information about characteristics such as the 
fathers’ age, mental health, and educational status is lacking. 
 
Loss to follow up from the birth cohort is acknowledged as an issue of substantial 
concern.  The overall follow-up rate at age 14 (71.60%) is acceptable for a birth cohort, 
but this study administered the supplementary questions about parenting to a smaller 
group of adolescents (54.38%).  Furthermore, the rate of loss to follow up was even 
higher among those with a history of child maltreatment, and those with adverse 
sociodemographic markers – for example, among young people who experienced 
agency-notified child neglect, the rate of supplementary questionnaire participation is 
under 40% (Table 1).  
 
In relation to the possible impact of such differential attrition, the key question is 
whether traditional multiple regression analysis provides reliable estimates of 
association. An increasing body of work suggests that it does, including the work of 
 181 
Wolke and colleagues (2009), and the extensive analyses of the MUSP data over more 
than three decades – not only have statistical techniques to counter loss to follow up 
such as multiple imputation added little over traditional multivariable analysis (Najman 
et al., 2015). Recent study of subjects who have been lost for some – but not all – of the 
follow-up phases suggests that differential attrition stratified along socioeconomic lines 
has minimal impact on the validity of observed associations (Saiepour et al., 2016). 
Furthermore, given that those lost to follow-up are disproportionately from lower 
socioeconomic status groups, it is likely that any estimates of effects are conservative 
(Najman et al., 2005).  
 
Horwood and colleagues (Horwood et al., 2010) have examined the findings of three 
longitudinal studies. Despite differences in loss to follow-up and measures used, the 
findings of all three studies were virtually identical, and the estimates and strength of 
association were remarkably similar, giving further support to the contention that while 
attrition impacts on population estimates, it appears to have little or no impact on 
estimates of the strength of an association in most instances. Data from the 
Christchurch study have also been used to examine potential effects of sample selection 
bias (loss to follow-up) and these tests have consistently found that the conclusions to 
be drawn from the data are the same before and after correction for sample bias 
(Fergusson & Horwood, 2001).  
 
If anything, the dominant effect of attrition and consequent loss of subject numbers in 
this study is likely to be underestimation of the significance of associations due to type 2 
error – that is, non-significant confidence intervals for point estimates that would be 
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significant in a larger population. Therefore, the results of this study justify further 
work with even larger cohorts on the impact of parenting style and child maltreatment 
on young people’s behavior and development. 
 
Conclusions 
The findings of this study lend further support to the wider efforts of communities to 
support good quality parenting.  A number of programs of parental education and 
support have been developed and evaluated. One example is the Positive Parenting 
Program (PPP), which uses parental education to support authoritative parenting 
(Prinz, Sanders, Shapiro, Whitaker, & Lutzker, 2009). 
 
Parenting style is only weakly associated with markers of socioeconomic status, which 
highlights the importance of universal promotion of authoritative parenting among 
across the socioeconomic spectrum. Neglectful parenting – i.e. neither warm nor firm – 
is of particular concern, not only due to its adverse behavioral associations among 
adolescents, but because it is associated with child neglect requiring notification to 
government child protection agencies. These findings provide impetus to continue 
developing, implementing, and evaluating programs to support nurturing and engaged 
parenting.  
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Abstract 
Aims: To investigate whether: (1) child maltreatment is associated with lifetime 
cannabis use, early onset cannabis use, daily cannabis use and DSM-IV cannabis abuse in 
young adulthood; and (2) behaviour problems, tobacco use and alcohol use at 14 are 
associated with cannabis use. 
Design: Birth cohort using linked government agency child protection data to define 
exposure to child maltreatment. 
Setting: The Mater-University of Queensland Study of Pregnancy in Brisbane, Australia. 
Participants: Of the original cohort of 7223 mother and child pairs, obtained from 
consecutive presentations for prenatal care at a hospital serving a cross-section of the 
community, 3778 (52.3%) of the young people participated at age 21. 
Measurements: Exposure to child maltreatment was established by substantiated 
government agency reports. Cannabis outcomes were by self-report questionnaire and 
CIDI-Auto at age 21. Associations were adjusted for a range of potential confounders. 
Additional adjustment was carried out for variables measured at age 14 – youth 
behaviour problems (Achenbach CBCL), tobacco use and alcohol use. 
Findings: After adjustment, substantiated child maltreatment was associated with any 
lifetime cannabis use (OR 1.60, 95% CI 1.08 to 2.39), cannabis use prior to age 17 (OR 
2.47, 95% CI 1.67 to 3.65), daily cannabis use (OR 2.68, OR 1.49 to 4.81) and DSM IV 
cannabis abuse/dependence (OR 1.72, 95% CI 1.07 to 2.77). Externalizing behaviour, 
and tobacco and alcohol use at age 14 were significantly associated with almost all 
cannabis outcomes (p<0.05), with internalizing behaviour inversely associated (p<0.05).  
Conclusions: Children in Australia who are documented as having been maltreated are 
more likely to go on to use cannabis before the age of 17, use cannabis as an adult, use 
cannabis daily, and meet DSM-IV criteria for cannabis dependence. Externalizing 
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behaviour in adolescence appears partly to mediate the association with adult cannabis 
use.  
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Introduction 
Cannabis is the most widely used illicit substance across the world. For example, in a 
New Zealand birth cohort, 76.7% of young people had used cannabis by the age of 25 
(Boden, Fergusson, & Horwood, 2006), and an Australian birth cohort reported 49.3% 
lifetime use by age 21 (Hayatbakhsh et al., 2009). In the United States, cannabis use is 
growing – the 2014 National Survey on Drug Use and Health found 8.4% of the 
population aged 12 or over had used marijuana in the last month (Center for Behavioral 
Health Statistics and Quality, 2015). Cannabis has been associated with a number of 
harms in adulthood. These include mental health problems such as bipolar disorder (Aas 
et al., 2014), neurocognitive decline (Meier et al., 2012), and lower measures of general 
wellbeing such as life satisfaction, educational attainment, relationship quality, and 
income (Fergusson & Boden, 2008).  
 
Child maltreatment, which includes physical abuse, sexual abuse, emotional abuse, and 
neglect, is likewise a global public health problem. It is associated with adverse physical 
and psychological health outcomes (Gilbert et al., 2009). Several previous studies have 
shown an association between child maltreatment and substance use disorders. For 
example, Shin (2012) followed high-risk adolescents longitudinally, finding a trajectory 
towards heavy polysubstance use in those exposed to childhood maltreatment. Afifi et al 
(2012) cross-sectionally studied 34,653 US adults, finding all types of studied child 
maltreatment (including physical abuse, sexual abuse, emotional abuse and neglect) 
were associated with cannabis use. Hayatbakhsh et al (2009) found that subjects who 
self-reported child sexual abuse in early adulthood had more than double the odds of 
heavy cannabis use at age 21. A causative association between child maltreatment and 
addiction to cannabis and other substances is biologically plausible – work is underway 
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into delineation of the effects of adverse childhood experience on neurobiological 
pathways that may increase susceptibility to addiction (Kim et al., 2016). 
 
Explanations of the association between childhood maltreatment and misuse of 
substances such as cannabis include the self-medication hypothesis: that is, substances 
may be used to relieve or dampen psychological distress (Khantzian, 1997). This may be 
particularly relevant in the context of child abuse and neglect, because of its known 
long-term adverse psychological outcomes (Gilbert et al., 2009). An alternative – but not 
mutually exclusive – approach is to view cannabis use as a manifestation of generalised 
risk-taking, externalising or delinquent behaviour.  This pattern of behaviour may in 
turn be associated with other mental health conditions, and is known to be associated 
with a history of maltreatment in childhood (Fergusson & Lynskey, 1997; Grogan-
Kaylor, Ruffolo, Ortega, & Clarke, 2008). 
 
The majority of studies demonstrating associations between child maltreatment and 
cannabis use have relied on the recall of maltreatment experiences by subjects in cross-
sectional studies, often using tools such as the child trauma questionnaire (Bernstein, 
Ahluvalia, Pogge, & Handelsman, 1997). Such retrospective recall of maltreatment 
experiences is open to recall bias, and previous studies have documented that adult 
recall of childhood maltreatment is often surprisingly discrepant with government 
agency-documented abuse and neglect, and also prone to instability over time (Hardt & 
Rutter, 2004; Mills, Kisely, Alati, Strathearn, & Najman, 2016). Other methodological 
weaknesses of previous studies include a focus on a single type of maltreatment, for 
example sexual abuse, without accounting for other co-existing maltreatment such as 
physical abuse (Mills et al., 2013). 
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For the present study, we had a unique opportunity to study child maltreatment as an 
antecedent of young adult cannabis use in a large, population-based birth cohort. Rather 
than relying on cross-sectional recall of childhood maltreatment, the exposure to child 
abuse and neglect in this study was defined using prospectively recorded data about the 
four major types of maltreatment, obtained from the government child protection 
agency. The aims of the study are: 
1. To examine whether child maltreatment, including different types and patterns 
of agency-documented child maltreatment (sexual abuse, physical abuse, and 
neglect or emotional abuse) are associated with cannabis use (lifetime cannabis 
use, onset of cannabis use before age 17, daily cannabis use, and DSM-IV cannabis 
use and/or dependence) in young adulthood (age 21).  
2. To examine whether mental health problems (Child Behavior Checklist) and 
tobacco and alcohol use in adolescence (age 14) are associated with cannabis use 
and modify any observed association between child maltreatment and cannabis 
use. 
 
Methods 
Design 
The study aims were addressed using a longitudinal birth cohort design that followed 
participants from birth to age 21. The Mater-University of Queensland Study of 
Pregnancy (MUSP) is a birth cohort study that began in 1981. Consecutive pregnant 
women – numbering 8556 –were invited to participate as they attended the Mater 
Misericordiae Mothers’ Hospital for their first prenatal visit (Keeping et al., 1989).  The 
hospital was the dominant provider of maternity care for the south side of Brisbane, a 
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city of approximately 1 million people, with clients from across the socioeconomic 
continuum. The final cohort numbered 7223 mother and infant pairs after excluding 
multiple births, adoptions, perinatal deaths and withdrawal of consent (Najman et al., 
2004). At the 21 year follow-up, 3778 (52.3%) of the young people participated. Prior to 
21, staged follow up after the initial prenatal questionnaire had occurred at 3-5 days, 6 
months, 5 years, and 14 years (Najman et al., 2015).  
 
Measures 
Outcome measures  
Cannabis use at age 21 was examined for lifetime exposure to the substance, early onset 
of use (prior to 17 years of age), and DSM-IV cannabis abuse or dependence. At the 21-
year follow-up, subjects were asked to indicate a number of aspects of their experience 
with cannabis, which were used as the basis for outcome variables:  
5. Whether they had ever used cannabis;  
6. The age at which they had first used cannabis (prior to 17, versus 17 or older). In 
Australia, 17 is the usual age of high school graduation; 
7. Their frequency of cannabis use – daily cannabis use was selected as an 
important milestone representing frequent use;  
8. A measure of cannabis abuse and/or dependence was obtained from the WHO 
Composite International Diagnostic Interview (CIDI), a diagnostic schedule based 
on DSM-IV criteria. Administration was by a computerised protocol, the CIDI-
Auto, which performs satisfactorily when compared with personal interview 
(Peters & Andrews, 1995). 
 
Independent variables 
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The prospective child maltreatment data for this study was obtained from the records of 
the Queensland state child protection agency (Department of Families, Youth and 
Community Care - DFYCC) in September 2000. Recorded data included notifications of 
physical abuse, sexual abuse, emotional abuse, and neglect. The MUSP longitudinal data was 
linked anonymously to the DFYCC records as reported previously (Strathearn, Mamun, 
Najman, & O'Callaghan, 2009). Each time the agency received a notification about possible 
child maltreatment, an investigation commenced. If the investigation confirmed that abuse 
or neglect had occurred, or that the child was at unacceptable risk, the outcome was 
recorded as “Substantiated” or “Substantiated, at risk”, along with the type or types of 
maltreatment. In this study, exposure to child maltreatment is defined by the occurrence of 
one or more substantiated notification to DFYCC prior to September 2000. At that time, the 
youngest members of the cohort were 16.5 years old. 
 
The young people who had been substantiated as cases of maltreatment were categorized 
into one of three groups. The first group were cases of sexual abuse, either as a sole 
maltreatment type, or with one or more other type (physical abuse, emotional abuse, or 
neglect). The second group were cases of physical abuse, with or without emotional abuse 
or neglect, but not sexual abuse.  The final group were cases of either emotional abuse or 
neglect, or both, but not physical or sexual abuse. Hierarchical ordering of maltreatment 
types is often used in research of child maltreatment outcomes – in most schemata 
including ours, sexual abuse is given priority because it has been the most widely studied 
(Lau et al., 2005; Ryan J. Mills et al., 2013). The grouping of multiple maltreatment types 
reflects the reality of the high overlap in practice.  The comparison group was those who 
had not been substantiated as cases of abuse and/or neglect, and includes a small 
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proportion of young people who had been subject to an unsubstantiated notification of 
suspected maltreatment.  
 
Covariates 
Multivariable logistic regression analysis was used to adjust for potentially confounding 
variables. The young person’s age (at completion of the 21-year questionnaire) and sex 
were initially used for adjustment. Then, a number of variables were added to the 
analysis that represent the well-recognized confounding effect of social disadvantage on 
observed associations between child maltreatment and adverse outcomes – race, 
maternal age, the mother’s educational attainment, marital status, and family income at 
the first prenatal visit (Scher, Forde, McQuaid, & Stein, 2004). Results were also adjusted 
for maternal depression and anxiety at the 21-year follow-up, measured using the 
Delusions-Symptoms-States Inventory (DSSI)(Bedford & Foulds, 1978), as well as 
maternal cigarette and alcohol use. 
 
For the next step of analysis, additional covariates were added to the model to represent 
the young subjects’ mental health in adolescence, measured at the 14 year follow-up: 
Internalizing and externalizing behaviour as measured with the Child Behavior Checklist 
(CBCL), analyzed as continuous variables standardized to a mean of 100 and standard 
deviation of 15 (Achenbach, 1991).  
 
Finally, additional variables were added to adjust for youth smoking and alcohol use at 
the 14-year follow-up. The association between child maltreatment and adolescent 
smoking and alcohol use has been reported previously (R.J. Mills, Alati, Strathearn, & 
Najman, 2014). It was hypothesized that these would weaken any observed associations 
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between child maltreatment and young adult cannabis use, possibly as mediators in 
support of the “gateway hypothesis” of progression from substances that are more 
readily available – and reputedly less harmful – to those more illicit and potentially 
harmful (Kandel, 2002).                         
 
Statistical analysis 
Multivariable logistic regression analysis was performed using SPSS (IBM, New York). 
Missing data was handled by listwise deletion. The study was approved by the 
University of Queensland Behavioural and Social Sciences Ethical Review Committee. 
 
Results 
Cohort characteristics 
Table 1 shows the characteristics of the cohort, including the sociodemographic 
covariates and their raw associations with both cannabis use and child maltreatment. Of 
the original cohort of 7223, the number of youth participating in the 21-year 
questionnaire was 3778 (52.3%), of whom 3725 (98.6%) answered one or more of the 
self-report cannabis questions, and 2439 (64.6%) completed the CIDI-Auto for DSM-IV 
diagnoses. As has been previously described (Ryan J. Mills et al., 2013), attrition of the 
cohort was not random, with those more socially disadvantaged, and those with 
histories of child maltreatment, more likely to be lost to follow-up.  
 
Among the remaining cohort, 1856 (49.8%) admitted using cannabis at least once 
previously.  Of these, 1153 (62.1% of lifetime users, or 31.0% of cohort) commenced use 
prior to the age of 17. A smaller number (206 – 17.9% of lifetime users) reported daily 
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cannabis use. The number of subjects fulfilling DSM-IV criteria for lifetime cannabis 
abuse and/or dependence was 551 (22.6% of cohort completing CIDI-Auto). 
 
Lifetime cannabis use 
After adjustment for age and sex, substantiated child maltreatment was strongly 
associated with lifetime cannabis use, with almost double the odds when compared with 
non-maltreated youth (OR 1.83). Of the 3 categories of maltreatment pattern,  sexual 
abuse (with or without other maltreatment types), and physical abuse (with or without 
emotional abuse and neglect) were significantly associated with lifetime cannabis use 
(Table 2). 
 
With additional adjustment for a range of potential confounders including 
sociodemographic factors and maternal smoking and alcohol use, the association 
between child maltreatment and cannabis use persisted (OR 1.60), with none of the 
subtypes remaining significant (Table 2). 
 
Early experience of cannabis 
Child maltreatment was strongly associated with early exposure to cannabis – subjects 
with histories of substantiated child maltreatment had more than double the odds of 
cannabis use prior to age 17, after full adjustment for age, sex and other potential 
sociodemographic confounders (OR 2.47). Each of the three categories of maltreatment 
was strongly associated with early cannabis use (Table 2). 
 
Daily cannabis use 
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Child maltreatment was associated with daily cannabis use – subjects exposed to 
substantiated maltreatment had more than double the odds of daily cannabis use after 
full adjustment for potential confounders (OR 2.68). Of the subtypes, physical abuse 
(with or without neglect or emotional abuse) remained signficiantly associated with 
daily cannabis use (OR 2.61)(Table 2). 
 
Cannabis abuse and/or dependence 
After adjustment for age, sex and other sociodemographic covariates, substantiated 
child maltreatment was associated with DSM-IV cannabis abuse and/or dependence (OR 
1.72). None of the maltreatment subtypes remained significantly associated after full 
adjustment (Table 2). 
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Table 1: Cohort characteristics 
Characteristic N  Substantiated 
maltreatment (%) 
x2, p Lifetime 
cannabis use (%) 
x2, p 
Gender      
Male  1790 4.4 0.224, 0.636 52.6 10.2, 0.001 
Female  1988 4.7  47.4  
Race      
White 3394 4.4 10.2, 0.006 49.5 7.0, 0.03 
Aboriginal-Islander 142 9.9  57.0  
Asian 136 2.9  41.2  
Other/not specified      
Maternal marital status      
Married  3054 3.4 57.1, <0.001 48.1 23.6, <0.001 
Single    290 10.3  55.6  
Living together 335 6.9  59.7  
Separated-divorced-widowed 72 15.3  60.3  
Maternal education status in pregnancy       
Incomplete high school  599 8.8 37.4, <0.001 51.2 2.45, 0.293 
Completed high school  2403 4.2  50.3  
Post high school  751 2.0  47.4  
Family income (annual) in pregnancy      
<=10399 1060 7.5 33.0, <0.001 51.2 1.26, 0.262 
>=10400 2521 3.1  49.2  
Maternal smoking at 21-year follow-up      
Nil 2462 3.0 23.5, <0.001 45.2 56.0, <0.001 
Light to moderate (1-19 per day) 533 5.6  58.8  
Heavy (20 or more per day) 412 7.5  60.6  
(continued on next page)
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Table 1 (cont) 
Characteristic N  Substantiated 
maltreatment (%) 
x2, p Lifetime 
cannabis use (%) 
x2, p 
Maternal alcohol use at 21-year phase      
Nil 484 6.0 14.6, 0.002 37.1 50.9, <0.001 
Light (up to 0.5 glasses per day) 2005 4.3  48.9  
Moderate (up to 1 glass per day) 464 1.5  52.2  
Heavy (more than 1 glass per day) 455 2.9  60.1  
Maternal depresson at 21-year follow-up      
Not depressed 2567 3.2 14.1, <0.001 47.5 11.23, <0.001 
Depressed 825 6.1  54.3  
Maternal anxiety at 21-year follow-up      
Not anxious 2630 3.5 3.35, 0.067 48.0 6.85, 0.009 
Anxious 762 5.0  53.4  
Maltreatment substantiation       
No abuse/neglect 3561 0.0 N/A 49.2 14.0, 0.003 
Any abuse/neglect 164 100.0  64.0  
Any sexual abuse (+/- other 
abuse/neglect) 
53 100.0  62.3  
Any physical abuse (+/- emot/negl) 59 100.0  66.1  
Only Emotional abuse +/- neglect 52 100.0  63.5  
Cannabis use (non-exclusive categories)      
Never used cannabis 1869 3.2  0.0  
Any lifetime cannabis use 1856 5.6 13.8, <0.001 100.0 N/A 
Early onset cannabis use (prior to 17) 1153 7.1 30.4, <0.001 100.0  
Daily cannabis use 206 10.7 4.17, 0.041 100.0  
DSM-IV cannabis abuse/dependence 558 7.0 7.28, 0.007 100.0  
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Table 2: Odds ratios for cannabis use outcomes according to substantiated child maltreatment status 
 N Adjusted OR1 (95% CI) Adjusted OR2 (95% CI) 
Any lifetime cannabis use 
No maltreatment 3561 1.00  1.00  
Any maltreatment 164 1.83 (1.32, 2.53) p<0.001 1.60 (1.08, 2.39) p=0.020 
Any sexual abuse (+/- other abuse/neglect) 53 1.75 (1.00, 3.08) p=0.050 1.45 (0.77, 2.72) p=0.247 
Any physical abuse (+/- emotional/neglect) 59 1.99 (1.16, 3.44) p=0.013 1.74 (0.91, 3.34) p=0.095 
Only emotional abuse +/- neglect 52 1.73 (0.98, 3.06) p=0.059 1.66 (0.75, 3.64) p=0.210 
Early cannabis use (prior to 17) 
No maltreatment 3528 1.00  1.00  
Any maltreatment 161 2.36 (1.72, 3.24) p<0.001 2.47 (1.67, 3.65) p<0.001 
Any sexual abuse (+/- other abuse/neglect) 53 2.10 (1.22, 3.64) p=0.008 2.11 (1.13, 3.94) p=0.02 
Any physical abuse (+/- emotional/neglect) 57 2.34 (1.38, 3.96) p=0.002 2.59 (1.37, 4.89) p=0.003 
Only emotional abuse +/- neglect 51 2.68 (1.53, 4.67) p=0.001 2.91 (1.36, 6.24) p=0.006 
(continued next page) 
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Table 2: (cont) 
 N Adjusted OR1 (95% CI) Adjusted OR2 (95% CI) 
Daily cannabis use 
No maltreatment 3528 1.00  1.00  
Any maltreatment 161 2.77 (1.72, 4.48) p<0.001 2.68 (1.49, 4.81) p=0.01 
Any sexual abuse (+/- other abuse/neglect) 53 2.43 (0.94, 6.27) p=0.067 3.08 (1.14, 8.29) p=0.026 
Any physical abuse (+/- emotional/neglect) 57 2.80 (1.35, 5.82) p=0.006 2.94 (1.24, 6.99) p=0.015 
Only emotional abuse +/- neglect 51 3.01 (1.38, 6.56) p=0.005 2.02 (0.67, 6.08) p=0.211 
DSM-IV abuse/dependence 
No maltreatment 2318 1.00  1.00  
Any maltreatment 121 1.79 (1.19, 2.68) p=0.005 1.72 (1.07, 2.77) p=0.025 
Any sexual abuse (+/- other abuse/neglect) 39 1.20 (0.54, 2.68) p=0.650 1.17 (0.49, 2.78) p=0.719 
Any physical abuse (+/- emotional/neglect) 44 2.33 (1.24, 4.39) p=0.009 1.95 (0.93, 4.07) p=0.076 
Only Emotional abuse +/- neglect 38 1.83 (0.92, 3.61) p=0.083 2.24 (0.93, 5.37) p=0.072 
1Adjusted for age and gender. 
2Additional adjustment for race, family income, and maternal age, education, marital status, alcohol use, smoking, anxiety and 
depression. 
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Table 3: Odds ratios for cannabis outcomes at age 21 according to substantiated child maltreatment – additional analysis for 
behaviour (CBCL) and youth tobacco and alcohol use 
 Adjusted OR1 (95% CI) Adjusted OR2 (95% CI) 
Lifetime cannabis use (at age 21) 
Any maltreatment 1.20 (0.78, 1.86) p=0.409 1.15 (0.73, 1.80) p=0.548 
Externalizing (14 year) 1.06 (1.05, 1.07) p<0.001 1.05 (1.03, 1.06) p<0.001 
Internalizing (14 year) 0.97 (0.96, 0.98) p<0.001 0.97 (0.96, 0.99) p<0.001 
Youth smoking (14 year) – – 3.04 (2.22, 4.16) p<0.001 
Youth alcohol (14 year) – – 2.11 (1.63, 2.73) p<0.001 
Early onset cannabis use 
Any maltreatment 1.96 (1.27, 3.02) p=0.002 1.95 (1.24, 3.07) p=0.004 
Externalizing (14 year) 1.07 (1.05, 1.08) p<0.001 1.05 (1.04, 1.07) p<0.001 
Internalizing (14 year) 0.96 (0.95, 0.98) p<0.001 0.97 (0.95, 0.98) p<0.001 
Youth smoking (14 year) – – 3.40 (2.55, 4.50) p<0.001 
Youth alcohol (14 year) – – 2.55 (1.98, 3.27) p<0.001 
(continued next page) 
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Table 3: (cont) 
 Adjusted OR1 (95% CI) Adjusted OR2 (95% CI) 
Daily cannabis use 
Any maltreatment 1.55 (0.79, 3.02) p=0.202 1.42 (0.71, 2.83) p=0.325 
Externalizing (14 year) 1.08 (1.06, 1.10) p<0.001 1.06 (1.04, 1.09) p<0.001 
Internalizing (14 year) 0.96 (0.93, 0.99) p<0.001 0.96 (0.93, 0.99) p<0.001 
Youth smoking (14 year) – – 3.03 (1.94, 4.74) p<0.001 
Youth alcohol (14 year) – – 1.45 (0.93, 2.27) p=0.105 
Cannabis abuse/dependence (DSM-IV) 
Any maltreatment 1.28 (0.76, 2.17) p=0.354 1.24 (0.73, 2.11) p=0.432 
Externalizing (14 year) 1.05 (1.03, 1.07) p<0.001 1.04 (1.02, 1.06) p<0.001 
Internalizing (14 year) 0.97 (0.95, 0.99) p=0.001 0.97 (0.95, 0.99) p=0.005 
Youth smoking (14 year) – – 1.53 (1.07, 2.21) p=0.021 
Youth alcohol (14 year) – – 1.61 (1.15, 2.25) p=0.006 
1Adjustment for: age, gender, race, family income; maternal age, education, marital status, alcohol use, smoking, anxiety and 
depression; youth internalizing and externalizing. 
2Additional adjustment for youth smoking and alcohol use at 14-year follow-up. 
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Youth behaviour, tobacco and alcohol use 
Addition of youth behavioural problems (CBCL externalizing and internalizing 
behaviours) substantially attenuated all the associations between child maltreatment 
and cannabis use. Specifically, externalizing behaviour at 14-year follow up was 
positively associated with all cannabis use outcomes, while internalizing behaviour was 
inversely associated with cannabis use (Table 3). 
After application of these additional variables, the only cannabis outcome that remained 
significantly associated with child maltreatment was early onset cannabis use (OR 
1.96)(Table 3). Alcohol and cigarette use by the young people was strongly associated 
with cannabis use, associations that were significant for the three cannabis outcome 
variables – lifetime use, early onset use, and DSM-IV abuse/dependence (Table 3). 
 
Discussion  
This study has found that child maltreatment is associated with use of cannabis, 
including onset at an early age (before 17), daily use, and DSM-IV abuse or dependence, 
in early adulthood. The importance of the study lies in the global burden of disease of 
both child maltreatment and cannabis use, and being the first to our knowledge to utilise 
prospective government agency data about different patterns of child maltreatment, 
while linking with a large population-based birth cohort. These methodological 
strengths lend support to the findings of previous studies such as those by Oshri et al 
(2011) and Afifi et al (2012). 
 
A key finding is the particularly strong association between all major patterns of child 
maltreatment – sexual abuse, physical abuse, and neglect/emotional abuse – and early 
onset of cannabis use before the age of 17, with young people experiencing any of the 
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major types of child maltreatment having more than double the odds of early use. Oshri 
et al (2011), in a smaller study of 415 children, and Sartor et al (2013), in a cross-
sectional study specifically examining child sexual abuse, had found similar associations. 
 
The birth cohort design allowed this study to examine the additional association of early 
adolescent behaviour problems in the use of cannabis.  There was a strong positive, 
independent association between externalizing behaviour at age 14, and each cannabis 
outcome at age 21.  Internalizing behaviour was negatively associated with cannabis 
use. For lifetime cannabis use, daily use, and DSM-IV cannabis use/dependence, the 
addition of externalizing behaviour to the multivariable regression resulted in 
amelioration of the association with substantiated child maltreatment to non-
significance. This finding suggests that adolescent externalizing may have a mediating 
role in the onset of cannabis use among maltreated young people, a possibility also 
supported by the study by Oshri et al (2011).   
 
Youth smoking and alcohol use at the 14-year follow-up were strongly associated with 
cannabis use. This lends some support to youth smoking and alcohol being antecedents 
of cannabis use. However, it is recognised that this present study does not have data on 
the precise age of onset of each substance, and cannot rule out the possibility of the 
onset of cannabis use predating tobacco use. This latter sequence has been suggested in 
some cohorts of high-risk young people (Vaughn, Wallace, Perron, Copeland, & Howard, 
2008). The youth alcohol and smoking variables did not reduce the association between 
child maltreatment and early onset cannabis use. While the data sources of this present 
study do not permit a fine-grained analysis of potential mediation, it supports the 
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importance of early onset of cannabis use as an independent outcome of child 
maltreatment. 
 
There are a number of limitations of the present study that require comment. The first is 
the issue of attrition: While the follow-up rate of 52.3% at 21 years is acceptable for a 
birth cohort, it is recognized that the loss to follow up is not random, with higher 
attrition among those with markers of socioeconomic disadvantage (e.g. lower 
educational attainment, lower income). Furthermore, children in the MUSP cohort who 
had substantiated as cases of child maltreatment were also more likely to be lost to 
follow-up. 
 
In relation to this differential attrition, the key question is what impact, if any, the 
attrition has had on the observed point estimates of association. Other epidemiological 
work has suggested that traditional multivariable analysis provides reliable estimates of 
association despite differential attrition (Wolke et al., 2009). The three-decade 
experience of analyses of the MUSP data suggests that statistical techniques to counter 
loss to follow up such as multiple imputation add little or nothing over traditional 
multivariable analysis (Najman et al., 2015).  A more recent study of subjects who have 
been lost for some – but not all – of the phases of follow-up also suggests that the 
differential attrition stratified along socioeconomic lines has minimal impact on the 
validity of observed associations (Saiepour et al., 2016).  Another consequence of the 
attrition is that the relatively low numbers of remaining subjects in the child 
maltreatment subtypes (sexual abuse, physical abuse, neglect/emotional abuse) may 
have resulted in under-recognition of real associations due to lack of power, i.e. type 2 
error. 
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The use of prospective government agency data to define the maltreatment, rather than 
relying on retrospective self-report, strengthens the study by reducing the risk of recall 
bias.  However, the limitation of agency data also needs to be acknowledged: rates of 
retrospective self-report of child maltreatment are generally much higher than rates of 
agency confirmation, which raises the possibility of maltreated youth being 
misclassified. However, even if a degree of such misclassification is somewhat inevitable 
in this study it would tend to reduce the point estimates of association between 
maltreatment and cannabis outcomes, leading to the conclusion that this study’s 
findings are likely to be very conservative. 
 
A further limitation that is well described in the MUSP is the lack of specific information 
about the fathers, given that all phases of follow up only included mothers and their 
children. There remains some possibility that relevant paternal confounders (e.g. 
substance use or mental health conditions) may have been relevant to the present 
analyses. Additionally, the self-report of cannabis use may be open to inaccuracy due to 
recall or social acceptability bias. Finally, this study has not examined other substances 
that may be potentially implicated the association between child abuse and neglect and 
cannabis use – for example, solvent abuse is occasionally cited as an antecedent of 
cannabis use in Australia’s disadvantaged Indigenous communities (d'Abbs & MacLean, 
2011). 
 
While this study has demonstrated robust associations between early cannabis use and 
child maltreatment, there remain some further considerations before making any 
conclusions about the existence and direction of a causal relationship. Despite the 
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median age of the subjects at the time of child protection notification being just 6.3 years 
(interquartile range 3.1 to 11.1 years) there remains the possibility that early cannabis 
use may in some cases have been a trigger for notification to the authorities, for example 
as cases of supervisory neglect because of their parents’ inability to prevent their 
children from engaging in substance use. Furthermore, the possible existence of 
unrecognised confounders, e.g. the example of fathers’ substance use above, must also 
be acknowledged. 
 
Conclusion 
This study of a large birth cohort, using linked government agency child maltreatment 
data, found that cannabis use in young adults is strongly associated with exposure to 
child abuse and neglect.  A particularly strong association between child maltreatment 
and early onset of cannabis use, independent of behaviour problems and other 
adolescent substance use, provides impetus for further work on possible interventions 
with abused and neglected youth to avoid cannabis and its known adverse effects. 
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Abstract 
Objectives 
Previous research suggests that child maltreatment is associated with adverse 
outcomes, but the potential impact on cognitive and educational outcomes into 
adulthood have rarely been studied using a birth cohort design. The aim of this study 
is to investigate whether child maltreatment is associated with adverse outcomes in 
cognitive function, high school completion, and employment by the age of 21. 
 
Methods 
Longitudinal birth cohort study commencing in the prenatal period, with mothers 
and infants followed to age 21. Of the original birth cohort of 7223, 3778 (52.3%) 
young people participated at age 21. Child maltreatment was identified by linkage 
with prospectively collected data from the relevant government agency. Associations 
between child maltreatment (abuse and neglect) and the outcomes were adjusted for 
relevant sociodemographic and perinatal variables. 
 
Results 
After full adjustment, young people who had been notified as cases of child 
maltreatment had reduced performance on the Peabody Picture Vocabulary Test by 
over a quarter of a standard deviation (coefficient –2.85, p=0.004). Maltreated young 
people also had three times the odds of failing to complete high school (OR 3.12, 
p<0.001), and more than twice the odds of not being engaged in either study or 
employment at age 21 (OR 2.38, p<0.001). Both abuse and neglect were similarly 
associated with adverse outcomes.  
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Conclusions 
Child maltreatment, including both abuse and neglect, is associated with adverse 
cognitive, educational and employment outcomes in young adulthood. This adds 
further impetus to efforts to prevent child maltreatment and assist young people who 
have experienced it. 
 
Keywords 
Cognitive testing, educational attainment, longitudinal study, child abuse, child 
neglect 
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Introduction 
Child maltreatment – including both abuse (physical abuse, sexual abuse, and emotional 
abuse) and neglect – is a major public health issue worldwide.  A history of child 
maltreatment is known to be associated with adverse outcomes in adulthood across a 
number of domains, including psychiatric and physical health measures (Gilbert et al., 
2009). Mood and anxiety disorders, such as major depressive disorder and post-
traumatic stress disorder, have been shown in many studies to be associated with a 
history of prior child maltreatment (Mills et al., 2016; Cutajar et al., 2010; Banyard et al., 
2001). Likewise, adolescent and adult substance use has been shown to be strongly 
associated with maltreatment in childhood (Shin, 2012; Afifi et al., 2012; Mills et al., 
2017). 
 
Cognitive and educational outcomes following child maltreatment have traditionally 
received somewhat less research attention than mood, anxiety, and substance use 
disorders. However, the available evidence suggests that child maltreatment is 
associated with poorer cognitive and academic outcomes (Eckenrode et al., 1993; Leiter, 
2007; Perez and Widom, 1994). The limited literature that is available also suggests that 
childhood maltreatment is a risk factor for later unemployment (Gilbert et al., 2009). 
This is relevant because unemployment is an important social determinant of adult 
mental health (Allen et al., 2014). While an overall picture has emerged from such 
studies, many have methodological features that may limit the validity of the findings.   
 
The first issue relates to the identification of cases of child maltreatment. Most studies 
utilise cross-sectional surveys to define exposure to child maltreatment – such 
retrospective self-report in adulthood of previous child maltreatment leaves open the 
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possibility of recall bias (Lisak and Luster, 1994). Even longitudinal studies have 
obtained information about child maltreatment cross-sectionally (Boden et al., 2007), or 
by parent interview (Lansford et al., 2002) – this latter method carries the potential risk 
of social desirability bias (Bornstein et al., 2014).  Use of government agency data to 
define exposure to child maltreatment has the potential benefit of objectivity and 
prospectivity. Such linkage between a studied cohort and agency records of 
maltreatment has been used with cohorts of maltreated children matched with controls, 
but only rarely with birth cohorts (Nikulina et al., 2011; Eckenrode et al., 1993).  
 
A second issue affecting some studies is the lack of detailed sociodemographic data to 
permit adjustment for potential socioeconomic confounders (Chandy et al., 1996). 
Exposure to child maltreatment is known to be strongly associated with markers of 
socioeconomic disadvantage (Sidebotham and Heron, 2006). A birth cohort allows 
access to detailed sociodemographic information collected from birth or earlier, thus 
giving an indication of the child’s social milieu during the influential early years. 
 
A third issue of relevance is the acknowledged tendency to place greater emphasis on 
studying abuse – particularly childhood physical and sexual abuse – than child neglect 
(McSherry, 2007). Specifically in relation to cognitive and academic outcomes, this is 
being gradually addressed in the literature – for example, Nikulina et al (2011), in a 
study of a matched cohort of court-documented neglect cases, found that child neglect, 
as well as family and neighbourhood poverty, was a predictor of lower academic 
achievement. 
 
 225 
Finally, only a small number of studies have tracked cognitive and/or academic 
attainment into adulthood. In studying young adults, employment status becomes an 
important relevant outcome – both because of its association with prior educational 
attainment, and also because it is an important sociodemographic characteristic that is 
associated with health and wellbeing (Autor, 2014; Davey et al., 1998). Youth 
unemployment – even more so than periods of unemployment later in life – is a 
significant predictor of mental health problems later in adulthood (Strandh et al., 2014). 
 
The present study extends previous work (Mills et al., 2011) that examined cognitive 
outcome at age 14 and its association with child maltreatment by following the cohort 
into young adulthood (21 years). This was the first study to our knowledge to examine 
cognitive outcomes in a birth cohort following different kinds of agency-documented 
child maltreatment – both abuse and neglect – prospectively. At age 14, both abuse and 
neglect were associated with lower cognitive function. 
 
The aim of this study was to assess whether exposure to child maltreatment is 
associated with: 1. Reduced verbal intelligence in young adulthood (age 21); 2. Failure to 
complete high school education; and 3. Lack of engagement in either formal study or 
employment at age 21. 
 
Methods 
The study follows participants from birth to age 21. The Mater-University of Queensland 
Study of Pregnancy (MUSP) is a birth cohort that commenced in 1981. Consecutive 
pregnant women – numbering 8556 –were invited to participate as they attended the 
Mater Misericordiae Mothers’ Hospital for their first prenatal visit (Keeping et al., 1989). 
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After excluding multiple births, adoptions, perinatal deaths and withdrawal of consent, 
the cohort numbered 7223 mother and infant pairs (Najman et al., 2004). The outcomes 
of the present study were collected in the 21–year follow up phase, at which a total of 
3778 (52.3%) offspring completed the main questionnaire. Prior to age 21, staged follow 
up of mothers and children had occurred at 3-5 days, 6 months, 5 years, and 14 years 
(Najman et al., 2015).  
 
Outcome measures  
To examine the cognitive, educational, and employment outcomes of the young adults, a 
number of key measures were recorded at age 21. The Peabody Picture Vocabulary Test 
(PPVT) is a validated instrument that provides a measure of receptive verbal 
intelligence. This is an important predictor of academic success, which in turn is 
associated with increased wellbeing in adulthood (Hogan et al., 2010). Young adults 
completed the PPVT in person, administered separately from the main questionnaire. 
The test is standardized to a mean score of 100, with standard deviation of 10. 
 
In the 21-year questionnaire, young adults were also asked to select their highest level 
of education completed. For this analysis, a dichotomous outcome was used, based on 
completion of high school versus failure to complete high school.  
 
Finally, a young person’s status as either being employed or engaged in formal study 
was considered an important outcome at age 21 given the recognised adverse 
psychological correlates of unemployment (Fergusson et al., 2014).  In the 21-year 
questionnaire, study subjects were asked, “In the last week did you have a full time or 
part time job of any kind?” and selected from six options ranging from “Yes, worked full 
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time for payment or profit” to “No, did not have a job”. Participants were also asked 
about their current educational status – “Are you attending school or any other 
educational institution?” Subjects who selected both “No, did not have a job” and were 
not attending school or an educational institution were categorised as neither employed 
nor studying, with the comparison group being all the other young people who had 
indicated at least part-time work or study. 
 
Child maltreatment variables 
The child maltreatment data for this study was obtained from the records of the state child 
protection agency (Department of Families, Youth and Community Care - DFYCC) in 
September 2000, when the youngest members of the cohort were 16.5 years old. The MUSP 
longitudinal data were linked anonymously to the DFYCC records as reported previously 
(Strathearn et al., 2009). Each time the agency received a notification about possible child 
maltreatment (e.g. from a school, health professional, or the public), an investigation 
commenced. If the investigation confirmed that abuse or neglect had occurred, or that the 
child was at unacceptable risk, the outcome was recorded as “Substantiated” or 
“Substantiated, at risk”, along with the type or types of maltreatment – physical, sexual or 
emotional abuse, and neglect – that were substantiated. In this study, exposure to child 
maltreatment is defined by the occurrence of one or more substantiated reports to DFYCC 
prior to September 2000.  
 
The young people who had been subject to notified maltreatment were categorized into one 
or both of two non-exclusive groups: An abuse group, consisting of all who had been subject 
to a substantiated report for one or more of physical abuse, sexual abuse, or emotional 
abuse; and a neglect group, consisting of all who had been notified as cases of neglect.  Non-
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exclusive categorization of maltreatment was utilized because it reflects the fact that most 
children and young people are notified as suspected cases of more than one type of 
maltreatment – as previously reported in this cohort, more than one type of abuse was 
documented for two-thirds of those notified (Mills et al., 2013).  
 
Potential confounding variables 
The results of initial bivariate analyses were adjusted for known or suspected confounders, 
based on their known association with cognitive function and/or child maltreatment. While 
some degree of mediating function of these covariates cannot be excluded, they were 
considered more plausible as confounders. The first stage of adjustment was for age and 
sex. For the second stage, the following relevant sociodemographic variables were added to 
the adjustment: Family income and maximum maternal education level achieved (collected 
at the first prenatal visit); the child’s birthweight z score and requirement for neonatal 
intensive care admission; and maternal tobacco and alcohol use during pregnancy. In 
addition, duration of breast feeding, a characteristic known to be associated with improved 
cognitive outcome, was added to the analytic model (Kramer et al., 2008).  
 
Statistical analysis 
For dichotomous outcomes, associations with child maltreatment are presented as odds 
ratios, and for the continuous outcome (PPVT) unstandardised regression coefficients 
are presented. Multivariable logistic regression analysis was performed using SPSS 
(IBM, New York). The non-exclusive categorisation of agency-notified child abuse 
(physical, emotional, and/or sexual) and child neglect was maintained in the 
multivariate analyses because of the high overlap between the groups as noted above. 
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To estimate the population impact of child maltreatment on the dichotomous outcomes 
(failure to complete high school and failure to be employed or studying at age 21), a 
population attributable risk (PAR) calculation was undertaken – the population 
prevalence of the risk factor (child maltreatment) was estimated from the prevalence of 
child maltreatment notification in the entire MUSP cohort (10.9%, n=7223), and the 
relative risks of the outcomes calculated from the unadjusted data shown in Table 1. The 
study was approved by the University of Queensland Behavioural and Social Sciences 
Ethical Review Committee. 
 
Results 
Cohort characteristics 
Of the original birth cohort of 7223 mother-infant pairs, 3778 (52.3%) of the young 
people completed the main 21-year questionnaire.  Of these, 3750 (99.3%) answered 
the question about high school completion, and 3739 (99.0%) the questions 
regarding current employment and study. The PPVT was completed by a smaller 
sample numbering 2150 (56.9% of remaining cohort), of whom 1916 – 50.7% of 
remaining cohort – had complete data available (Table 1). 
 
Among the original cohort of 7223, 7214 had linked child protection data available. 
Of these, 789 (10.9%) were notified as suspected cases of maltreatment. The number 
substantiated as cases of maltreatment was 506 (7.0%).  
 
Those who were more socially disadvantaged, and those with histories of child 
maltreatment, were more likely to be lost to follow-up, as reported previously (Mills 
et al., 2013). Thus, the rates of notified and substantiated child maltreatment were 
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lower in the remaining cohort at age 21 when compared with the overall cohort – 
7.6% and 4.6% respectively. 
 
PPVT 
Table 1 shows the PPVT results (mean and SD) for the maltreated and non-
maltreated subjects. In unadjusted analysis, exposure to agency-notified child 
maltreatment for any kind of maltreatment was associated with a lower PPVT 
outcome by nearly half a standard deviation, and remained significant at over a 
quarter of a standard deviation after full adjustment for potential confounders 
(unstandardized coefficient -2.85, 95% CI -4.41 to -0.82)(Table 2). Narrowing the 
definition of exposure to only those whose cases were substantiated produced a very 
similar result (Table 2). In terms of the subgroups, exposure to notified abuse was 
strongly associated with lower PPVT score, whereas notified neglect was not. 
However, in relation to substantiated cases, both abuse and neglect were similarly 
associated with a lower PPVT result (Table 2). 
 
High school completion 
Among the entire cohort of young people at age 21, 21.0% had not completed high 
school (Table 1). Exposure to notified child maltreatment was significantly associated 
with failure to complete high school, both before and after adjustment for potential 
confounders – after adjustment the group notified as maltreatment cases had more 
than triple the odds of incomplete high school education (Table 3). The association 
was similarly strong when narrowed to only substantiated cases (Table 3). Likewise, 
exposure to both abuse and neglect were strongly associated with failure to complete 
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high school (Table 3). The proportion of failure of high school completion 
attributable to notified child maltreatment (PAR) was calculated as 13.2%.  
 
Current study or employment 
Among the total cohort at age 21, 14.3% were neither studying nor employed. 
Exposure to notified child maltreatment was significantly associated with failure to 
be either studying or employed at age 21 – after adjustment, the group notified as 
cases of child maltreatment had more than double the odds of being neither 
employed nor studying (Table 4). The results were similar when restricted to 
substantiated cases of maltreatment (Table 4). Both abuse and neglect were strongly 
associated with failure to be in either education or employment (Table 4). The PAR 
was 14.0%.
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Table 1: Unadjusted associations between child maltreatment and study outcomes 
 
 
Peabody Picture Vocabulary 
Test 
Failure to complete high 
school  
Failure to be employed or in 
education at 21  
 n Mean score (SD)(p) n % (p) n %(p) 
No notified maltreatment 1998 97.2 (10.2)(n/a) 3467 19.0 (n/a) 3454 12.8 (n/a) 
Any notified maltreatment 152 92.9 (12.3)(<0.001) 283 45.6 (<0.001) 285 31.9 (<0.001) 
Abuse 127 91.9 (12.3)(<0.001) 241 46.1 (<0.001) 243 31.7 (<0.001) 
Neglect 69 93.0 (14.4)(0.002) 146 51.4 (<0.001) 148 32.4 (<0.001) 
No substantiated 
maltreatment 
2063 
97.1 (10.2)(n/a) 
3582 19.7 (n/a) 3568 
13.5 (n/a) 
Any substantiated 
maltreatment 
87 
92.1 (13.3)(<0.001) 
168 48.8 (<0.001) 171 
31.0 (<0.001) 
Abuse 77 92.0 (12.3)(<0.001) 142 48.6 (<0.001) 145 30.3 (<0.001) 
Neglect 28 90.7 (19.1)(<0.001) 71 56.3 (<0.001) 73 39.7 (<0.001) 
Total 2150 96.9 (10.4) 3750 21.0 3739 14.3  
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Table 2: Peabody Picture Vocabulary Test outcomes according to child maltreatment status 
 
 
Unadjusted 
coefficient (95% CI) 
p 
Adjusted coefficient1 
(95% CI) 
p 
Adjusted 
coefficient2 (95% 
CI) 
p 
No maltreatment 0.0 n/a 0.0 n/a 0.0 n/a 
Any notified 
maltreatment 
-4.49 (-6.28, -2.46) <0.001 
-4.39 (-6.18, -2.37) <0.001 
-2.85 (-4.41, -0.82) 0.004 
Abuse -5.31 (-7.74, -3.56) <0.001 -5.18 (-7.60, -3.43) <0.001 -3.77 (-5.74, -1.81) <0.001 
Neglect -2.71 (-6.76, -1.09) 0.007 -2.73 (-6.77, -1.10) 0.006 -1.94 (-5.26, 0.03) 0.053 
No maltreatment 0.0 n/a 0.0 n/a 0.0 n/a 
Any substantiated 
maltreatment 
-3.95 (-7.47, -2.51) <0.001 
-3.90 (-7.39, -2.44) <0.001 
-2.52 (-5.31, -0.67) 0.012 
Abuse -3.68 (-7.61, -2.32) <0.001 -3.59 (-7.49, -2.20) <0.001 -2.26 (-5.34, -0.38) 0.024 
Neglect -2.93 (-11.51, -2.28) 0.003 -2.97 (-11.57, -2.36) 0.003 -2.14 (-8.97, -0.39) 0.033 
1Adjusted for age and sex 
2Adjusted for: age, sex, race, family income, maternal education, birthweight z score, neonatal intensive care admission, maternal 
tobacco and alcohol use in pregnancy, breast feeding. 
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Table 3: Failure to complete high school according to child maltreatment status 
 
 
Unadjusted odds 
ratio (95% CI) 
p 
Adjusted odds ratio1 
(95%CI) 
p 
Adjusted odds 
ratio2 (95% CI) 
p 
No maltreatment 1.0 n/a 1.0 n/a 1.0 n/a 
Any notified 
maltreatment 
3.54 (2.68, 4.68) <0.001 
3.64 (2.75, 4.82) <0.001 
3.12 (2.33, 4.17) <0.001 
Abuse 3.63 (2.70, 4.88) <0.001 3.75 (2.78, 5.06) <0.001 3.22 (2.36, 4.39) <0.001 
Neglect 4.34 (2.96, 6.36) <0.001 4.39 (2.98, 6.44) <0.001 3.62 (2.43, 5.38) <0.001 
No maltreatment 1.0 n/a 1.0 n/a 1.0 n/a 
Any substantiated 
maltreatment 
4.25 (3.00, 6.02) <0.001 
4.28 (3.01, 6.08) <0.001 
3.59 (2.50, 5.16) <0.001 
Abuse 4.18 (2.87, 6.09) <0.001 4.33 (2.96, 6.32) <0.001 3.64 (2.47, 5.39) <0.001 
Neglect 5.40 (3.11, 9.36) <0.001 5.40 (3.10, 9.38) <0.001 4.42 (2.51, 7.80) <0.001 
1Adjusted for age and sex 
2Adjusted for: age, sex, race, family income, maternal education, birthweight z score, neonatal intensive care admission, maternal 
tobacco and alcohol use in pregnancy, breast feeding. 
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Table 4: Failure to be either in education or employment at age 21, according to child maltreatment status 
 
 
Unadjusted odds 
ratio (95% CI) 
p 
Adjusted odds ratio1 
(95% CI) 
p 
Adjusted odds 
ratio2 (95% CI) 
p 
No maltreatment 1.0 n/a 1.0 n/a 1.0 n/a 
Any notified 
maltreatment 
3.01 (2.22, 4.08) <0.001 
2.95 (2.17, 4.01) <0.001 
2.38 (1.73, 3.27) <0.001 
Abuse 2.96 (2.14, 4.10) <0.001 2.87 (2.07, 3.98) <0.001 2.29 (1.63, 3.21) <0.001 
Neglect 2.92 (1.93, 4.42) <0.001 2.92 (1.92, 4.44) <0.001 2.33 (1.51, 3.59) <0.001 
No maltreatment 1.0 n/a 1.0 n/a 1.0 n/a 
Any substantiated 
maltreatment 
2.83 (1.93, 4.15) <0.001 
2.81 (1.91, 4.14) <0.001 
2.22 (1.49, 3.30) <0.001 
Abuse 2.66 (1.75, 4.03) <0.001 2.56 (1.68, 3.89) <0.001 1.97 (1.28, 3.03) 0.002 
Neglect 3.86 (2.21, 6.75) <0.001 3.84 (2.18, 6.77) <0.001 3.13 (1.74, 5.61) <0.001 
1Adjusted for age and sex 
2Adjusted for: age, sex, race, family income, maternal education, birthweight z score, neonatal intensive care admission, maternal 
tobacco and alcohol use in pregnancy, breast feeding. 
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Discussion 
This study has shown that exposure to child maltreatment is associated with adverse 
cognitive, educational and employment outcomes in young adulthood.  This is the first 
study to our knowledge to examine cognitive and educational outcomes into adulthood 
using a birth cohort design linked with government agency maltreatment data. The 
strengths of the study include the longitudinal design, detailed information about likely 
confounders, and the objectivity of access to government agency data about exposure to 
child maltreatment.  Furthermore, the ability to examine the outcomes following not just 
physical or sexual abuse, but also neglect, is important. 
 
The noted associations are strong and statistically significant. The results are also of 
public health significance – for example, even after adjustment the PPVT in the 
maltreatment group was more than a quarter of a standard deviation lower than in non-
maltreated individuals. By analogy with other standardised tests of intelligence, this 
approximates to 2-3 IQ points. Likewise, the maltreated group had more than three 
times the odds of failure to complete high school, and more than double the odds of 
neither working nor studying at age 21. The population risks of failure to complete high 
school and failure to be employed or studying at age 21 attributable to notified child 
maltreatment (13.2% and 14.0%, respectively) support the importance of child 
maltreatment as a major public health issue.  
 
The findings build on the existing child maltreatment literature in a number of ways. 
Most previous studies on educational outcomes have been limited to the adolescent age 
group (e.g. Mills et al., 2011; Eckenrode et al., 1993), and occupational outcomes in 
adulthood have been very rarely studied (Gilbert et al., 2009). Additionally, the birth 
 237 
cohort design supports applicability of the findings on a population health basis, 
whereas several previous studies have followed subjects with documented 
maltreatment from later childhood and relied on matched controls for comparison (e.g. 
Trickett et al., 2011; Noll et al., 2010; Eckenrode et al., 1993).  
 
Among the previous studies of cognitive and academic outcomes following child 
maltreatment, some have found that adjustment for sociodemographic confounders 
reduced the observed associations to non-significance (e.g. Boden et al., 2007; 
Nightingale and Walker, 1991), while most others have reported robust associations 
that persisted after adjustment (e.g. Nikulina et al., 2011; Kerr et al., 2000). This present 
study, with the detailed sociodemographic information available from the MUSP birth 
cohort, falls into the latter category, albeit with some expected attenuation of the point 
estimates of association that indicate the important role of social determinants of 
mental health outcomes (Allen et al., 2014). 
 
One of the key findings of an earlier study of this cohort at age 14 was that both child 
abuse (physical, sexual and/or emotional) and neglect were associated with adverse 
cognitive outcomes at age 14 (Mills et al., 2011).  This theme continues to be supported 
by the present findings at age 21, with the caveat that mutual adjustment of abuse for 
neglect and vice versa was not undertaken at 21 (as it was at age 14) due to the high 
overlap of the groups and falling numbers of cases – especially neglect – with further 
cohort attrition between the 14 and 21 year follow-up. The “neglect of neglect”, i.e. the 
tendency to orient research efforts towards physical and sexual abuse to the relative 
exclusion of child neglect (Kendall-Tackett and Eckenrode, 1996), continues to be 
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relevant in the literature, and this current study adds further impetus to study child 
neglect as an important public health issue. 
 
Despite the significant association between child maltreatment and adverse outcomes in 
young adulthood, the direction of the association requires consideration. Rather than 
adverse cognitive outcome simply being a consequence of child maltreatment, it is 
possible that children with lower genetic potential for cognitive development are at 
higher risk of experiencing abuse or neglect, for example because of particular 
behavioural features. This possibility is suggested by existing literature indicating that 
children with disability of any kind (physical, cognitive, or emotional) are at increased 
risk of maltreatment (Hibbard et al., 2007). Nevertheless, based on the existing 
literature, and the population base of the present study, it is likely that the principal 
direction of association is that child maltreatment may lead to reduced cognitive 
outcomes due to lack of stimulating environments and attentive parenting (Leiter, 2007; 
Eckenrode et al., 1993; Maguire et al., 2015). 
 
Despite the robust methodology, there are a number of limitations that require 
acknowledgement. The ability to adjust for important potential confounders such as 
socioeconomic status and neonatal variables is a strength of the study, but there 
remains the possibility that unmeasured confounders still exist.  One example is detailed 
information about the fathers – paternal education may be relevant to a child’s academic 
outcomes, and particularly so in the present context given that fathers and step-fathers 
may be implicated as perpetrators of child maltreatment in a proportion of cases. 
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The reliance on government agency child maltreatment data, while conferring 
prospectivity and objectivity to the allocation of subjects to maltreatment groups, brings 
with it some potential limitations.  Most notably, reports to government agencies almost 
certainly underestimate the true incidence of child abuse and neglect.  Thus, it is likely 
that there is some degree of misallocation in this study, particularly with maltreated 
children being included in the non-maltreated group.  While this is a potential limitation, 
the effect of such misallocation is to reduce the size of observed associations. This 
suggests that our point estimates of association are likely to be conservative. 
 
Finally, while the overall rate of follow-up at the 21-year phase (52.3%) is reasonable 
for a birth cohort, any possible effect of the non-random increased attrition of socially 
disadvantaged and maltreated young people requires consideration.  Recent research 
suggests that such differential attrition makes little difference to the reliability of point 
estimates of association among the remaining subjects (Wolke et al., 2009), and 
previous experience in the MUSP cohort suggests that the addition of statistical 
techniques such as multiple imputation makes little difference to either the estimates 
nor their precision (Najman et al., 2015). 
 
This study lends further support to research and policy goals that aim to prevent, and 
mitigate the effects of, child maltreatment. Programs to help prevent child maltreatment 
can include preventative nurse home visiting programs (Olds et al., 1997) and early 
years parenting training (Prinz et al., 2009). Mitigation of the adverse educational and 
employment outcomes experienced by maltreated young people can commence early in 
life when maltreatment has already been identified. For example, the relatively simple 
measure of enrolling a maltreated young child in high quality early childhood education 
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has been shown in a national US survey to have efficacy in improving the children’s 
language scores when compared with maltreated children not enrolled in such a 
program (Merritt and Klein, 2015). This is despite the effects of trauma experience and 
pre-existing developmental impairments on their ability to engage with the educational 
curriculum (Merritt and Klein, 2015).  
 
Improving the educational and occupational attainment of maltreated adolescents may 
be more achievable than previously suspected, in the context of recent research 
confirming that verbal intelligence is subject to more change in adolescence than 
previously thought (Ramsden et al., 2011). An example of a program promoting post-
secondary education for youth in foster care is Better Futures, a randomised trial of a 
program of interventions such as a Summer school and educational mentoring, 
described by Phillips and colleagues (2015). The early findings are promising, and 
particularly relevant, because the youth had high rates of mental health problems – 
almost three quarters were receiving mental health services. This suggests that even in 
the context of the multiple disadvantage (cognitive, educational, and mental health) 
experienced by maltreated youth, a focus on continuing education is worthwhile. 
 
Conclusion 
Child maltreatment, as defined by government-agency notification and substantiation, is 
associated with poorer verbal cognition, lower rates of high school completion, and 
higher rates of being both unemployed and not studying at age 21. These findings 
demonstrate that previous findings of lower cognitive function among maltreated young 
people in this cohort at age 14 is sustained into young adulthood and has social and 
educational consequences.  The findings add impetus to efforts to prevent child 
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maltreatment, and implement programs to ameliorate adverse cognitive outcomes in 
children who have been exposed to child maltreatment. 
 
References 
Afifi, T. O., Henriksen, C. A., Asmundson, G. J. G., & Sareen, J. (2012). Childhood 
maltreatment and substance use disorders among men and women in a 
nationally representative sample. Canadian Journal of Psychiatry, 57(11), 677-
686.  
Allen, J., Balfour, R., Bell, R., & Marmot, M. (2014). Social determinants of mental health. 
International Review of Psychiatry, 26(4), 392-407.  
Autor, D. H. (2014). Skills, education, and the rise of earnings inequality among the 
"other 99 percent". Science, 344(6186), 843-851.  
Banyard, V. L., Williams, L. M., & Siegel, J. A. (2001). The long-term mental health 
consequences of child sexual abuse: an exploratory study of the impact of 
multiple traumas in a sample of women. Journal of Traumatic Stress, 14(4), 697-
715.  
Boden, J. M., Horwood, L. J., & Fergusson, D. M. (2007). Exposure to childhood sexual and 
physical abuse and subsequent educational achievement outcomes. Child Abuse 
and Neglect, 31(10), 1101-1114.  
Bornstein, M. H., Putnick, D. L., Lansford, J. E., Pastorelli, C., Skinner, A. T., Sorbring, E., . . . 
Oburu, P. (2014). Mother and father socially desirable responding in nine 
countries: Two kinds of agreement and relations to parenting self-reports. 
International Journal of Psychology, 50, 174-185.  
 242 
Chandy, J. M., Blum, R. W., & Resnick, M. D. (1996). Female adolescents with a history of 
sexual abuse: Risk outcome and protective factors. Journal of Interpersonal 
Violence, 11(4), 503-518.  
Cutajar, M. C., Mullen, P. E., Ogloff, J. R. P., Thomas, S. D., Wells, D. L., & Spataro, J. (2010). 
Psychopathology in a large cohort of sexually abused children followed up to 43 
years. Child Abuse and Neglect, 34(11), 813-822.  
Davey, S., Hart, C., Hole, D., MacKinnon, P., Gillis, C., Watt, G., . . . Hawthorne, V. (1998). 
Education and occupational social class: which is the more important indicator of 
mortality risk? J Epidemiol Community Health, 52(3), 153-160.  
Eckenrode, J., Laird, M., & Doris, J. (1993). School performance and disciplinary 
problems among abused and neglected children. Developmental Psychology, 29, 
53-62. 
Fergusson, D. M., McLeod, G. F., & Horwood, L. J. (2014). Unemployment and 
psychosocial outcomes to age 30: A fixed-effects regression analysis. Australian 
and New Zealand Journal of Psychiatry, 48(8), 735-742.  
Gilbert, R., Widom, C. S., Browne, K., Fergusson, D. M., Webb, E., & Janson, S. (2009). 
Burden and consequences of child maltreatment in high-income countries. 
Lancet, 373(9657), 68-81.  
Hibbard, R. A., Desch, L. W., Committee on Child Abuse and Neglect, & Council on 
Children with Disabilities. (2007). Maltreatment of children with disabilities. 
Pediatrics, 119(5), 1018-1025.  
Hogan, M. J., Parker, J. D. A., Wiener, J., Watters, C., Wood, L. M., & Oke, A. (2010). 
Academic success in adolescence: Relationships among verbal IQ, social support 
and emotional intelligence. Australian Journal of Psychology, 62(1), 30-41.  
 243 
Keeping, J. D., Najman, J. M., Morrison, J., Western, J. S., Andersen, M. J., & Williams, G. M. 
(1989). A prospective longitudinal study of social, psychological and obstetric 
factors in pregnancy: response rates and demographic characteristics of the 8556 
respondents. British Journal of Obstetrics and Gynaecology, 96(3), 289-297.  
Kendall-Tackett, K., & Eckenrode, J. (1996). The effects of neglect on academic 
achievement and disciplinary problems: A developmental perspective. Child 
Abuse & Neglect, 20(3), 161-169.  
Kerr, M. A., Black, M. M., & Krishnakumar, A. (2000). Failure-to-thrive, maltreatment and 
the behavior and development of 6-year-old children from low-income, urban 
families: A cumulative risk model. Child Abuse and Neglect, 24(5), 587-598.  
Kramer, M. S., Fombonne, E., Igumnov, S., Vanilovich, I., Matush, L., Mironova, E., . . . Platt, 
R. W. (2008). Effects of prolonged and exclusive breastfeeding on child behavior 
and maternal adjustment: Evidence from a large, randomized trial. Pediatrics, 
121, e435-e440.  
Lansford, J. E., Dodge, K. A., Pettit, G. S., Bates, J. E., Crozier, J., & Kaplow, J. (2002). A 12-
year prospective study of the long-term effects of early child physical 
maltreatment on psychological, behavioral, and academic problems in 
adolescence. Archives of Pediatric and Adolescent Medicine, 156(8), 824-830.  
Leiter, J. (2007). School performance trajectories after the advent of reported 
maltreatment. Children and Youth Services Review, 29, 363-382.  
Lisak, D., & Luster, L. (1994). Educational, occupational, and relationship histories of 
men who were sexually and/or physically abused as children. Journal of 
Traumatic Stress, 7(4), 507-523.  
Maguire, S. A., Williams, B., Naughton, A. M., Cowley, L. E., Tempest, V., Mann, M. K., . . . 
Kemp, A. M. (2015). A systematic review of the emotional, behavioural and 
 244 
cognitive features exhibited by school-aged children experiencing neglect or 
emotional abuse. Child: Care, health and development, 41(5), 641-653.  
McSherry, D. (2007). Understanding and addressing the "neglect of neglect": Why are we 
making a mole-hill out of a mountain? Child Abuse and Neglect, 31, 607-614.  
Merritt, D. H., & Klein, S. (2015). Do early care and education services improve language 
development for maltreated children? Evidence from a national child welfare 
sample. Child Abuse & Neglect, 39, 185-196.  
Mills, R. J., Alati, R., O'Callaghan, M., Najman, J. M., Williams, G. M., Bor, W., & Strathearn, 
L. (2011). Child abuse and neglect and cognitive function at 14 years of age: 
Findings from a birth cohort. Pediatrics, 127(1), 4-10.  
Mills, R. J., Kisely, S., Alati, R., Strathearn, L., & Najman, J. M. (2016). Self-reported and 
agency-notified sexual abuse in a population-based birth cohort. Journal of 
Psychiatric Research, 74, 87-93.  
Mills, R. J., Kisely, S., Alati, R., Strathearn, L., & Najman, J. M. (2017). Child maltreatment 
and cannabis use in young adulthood: a birth cohort study. Addiction, 112(3), 
494-501.  
Mills, R. J., Scott, J., Alati, R., O'Callaghan, M., Najman, J. M., & Strathearn, L. (2013). Child 
maltreatment and adolescent mental health problems in a large birth cohort. 
Child Abuse & Neglect, 37, 292-302. 
Najman, J. M., Aird, R., Bor, W., O'Callaghan, M., Williams, G. M., & Shuttlewood, G. J. 
(2004). The generational transmission of socioeconomic inequalities in child 
cognitive development and emotional health. Social Science and Medicine, 58(6), 
1147-1158.  
 245 
Najman, J. M., Alati, R., Bor, W., Clavarino, A., Mamun, A. A., McGrath, J., . . . Wray, N. 
(2015). Cohort profile update: The Mater-University of Queensland Study of 
Pregnancy (MUSP). International Journal of Epidemiology, 44(1), 78-78f.  
Nightingale, N. N., & Walker, E. F. (1991). The impact of social class and parental 
maltreatment on the cognitive functioning of children. Journal of Family Violence, 
6(2), 115-130.  
Nikulina, V., Widom, C. S., & Czaja, S. J. (2011). The role of childhood neglect and 
childhood poverty in predicting mental health, academic achievement and crime 
in adulthood. Americal Journal of Community Psychology, 48(3-4), 309-321.  
Noll, J. G., Shenk, C. E., Yeh, M. T., Ji, J., Putnam, F. W., & Trickett, P. K. (2010). Receptive 
language and educational attainment for sexually abused females. Pediatrics, 
126(3), e615-e622.  
Olds, D. L., Eckenrode, J., Henderson, C. R., Kitzman, H., Powers, J., Cole, R., & et al. (1997). 
Long-term effects of home visitation on maternal life course and child abuse and 
neglect. JAMA, 278(8), 637-643.  
Perez, C. M., & Widom, C. S. (1994). Childhood victimization and long-term intellectual 
and academic outcomes. Child Abuse and Neglect, 18, 617-633. 
Phillips, L. A., Powers, L. E., Geenen, S., Schmidt, J., Winges-Yanez, N., McNeely, I. C., . . . 
Bodner, C. (2015). Better Futures: A validated model for increasing 
postsecondary preparation and participation of youth in foster care with mental 
health challenges. Children and Youth Services Review, 57, 50-59.  
Prinz, R. J., Sanders, M. R., Shapiro, C. J., Whitaker, D. J., & Lutzker, J. R. (2009). 
Population-based prevention of child maltreatment: The U.S. Triple P System 
Population Trial. Prevention Science, 10(1), 1-12. 
 246 
Ramsden, S., Richardson, F. M., Josse, G., Thomas, M. S. C., Ellis, C., Shakeshaft, C., . . . Price, 
C. J. (2011). Verbal and non-verbal intelligence changes in the teenage brain. 
Nature, 479, 113-116.  
Shin, S. H. (2012). A longitudinal examination of the relationships between childhood 
maltreatment and patterns of adolescent substance use among high-risk 
adolescents. The American Journal on Addictions, 21, 453-461.  
Sidebotham, P., & Heron, J. (2006). Child maltreatment in the "children of the nineties": 
A cohort study of risk factors. Child Abuse and Neglect, 30(5), 497-522.  
Strandh, M., Winefield, A., Nilsson, K., & Hammarstrom, A. (2014). Unemployment and 
mental health scarring during the life course. European Journal of Public Health, 
24(3), 440-445.  
Strathearn, L., Mamun, A. A., Najman, J. M., & O'Callaghan, M. J. (2009). Does 
breastfeeding protect against substantiated child abuse and neglect? A 15-year 
cohort study. Pediatrics, 123(2), 483-493. 
Trickett, P. K., Kim, K., & Prindle, J. (2011). Variations in emotional abuse experiences 
among multiply maltreated young adolescents and relations with developmental 
outcomes. Child Abuse & Neglect, 35(10), 876-886.  
Wolke, D., Waylen, A., Samara, M., Steer, C., Goodman, R., Ford, T., & Lamberts, K. (2009). 
Selective drop-out in longitudinal studies and non-biased prediction of behaviour 
disorders. British Journal of Psychiatry, 195(3), 249-256. 
 
 
 
 
 247 
6.  Self-reported and agency-notified child sexual abuse in a population-based 
birth cohort 
 
Citation: Mills, R. J., Kisely, S., Alati, R., Strathearn, L., & Najman, J. M. (2016). 
Self-reported and agency-notified sexual abuse in a population-based birth 
cohort. Journal of Psychiatric Research, 74, 87-93.  
 
Status: Submitted – 26 August 2015; Revised version accepted – 23 December 2015. 
 
Contribution: This study was the first to extend the MUSP/DFYCC data linkage to the 21-
year follow-up phase. A major focus of the paper was the association between 
retrospectively self-reported child sexual abuse at age 21, and prospectively collected 
government agency documentation of child sexual abuse notifications. Psychological 
outcomes at age 21 were assessed using both forms of definition of child sexual abuse 
(self-report and agency notification).  
 
Candidate contribution: 
 Conceptualising of the paper in consultation with supervisors 
 Preparation of analytic plan, for analysis carried out by Prof S. Kisely as required 
by ethical approval 
 Drafting of full paper including tables 
 Editing and submitting paper after co-author feedback, and addressing reviewer 
comments prior to resubmission. 
 
Citations: 29 (Google Scholar), 20 (Scopus) as at 23 April 2019
 248 
Title  
Self-reported and agency-notified child sexual abuse in a population-based birth cohort 
Authors 
Ryan Millsa, Steve Kiselyb, Rosa Alatic, Lane Strathearnd, Jake Najmane 
aSchool of Medicine, University of Queensland (Corresponding author) 
Address: c/- Department of Paediatrics, Logan Hospital, PO Box 4096, 
Loganholme DC, Queensland, Australia 4129  
Email: ryan_mills@health.qld.gov.au 
bSchool of Medicine, University of Queensland 
Address: Princess Alexandra Hospital, 199 Ipswich Rd, Woolloongabba, 
Queensland, Australia 4102 
Email: s.kisely@uq.edu.au 
cSchool of Public Health, University of Queensland 
Address: Level 2, Public Health Building, School of Population Health, Herston, 
Queensland, Australia 4006 
Email: r.alati@sph.uq.edu.au 
dDivision of Developmental and Behavioral Pediatrics, University of Iowa Carver College 
of Medicine, Stead Family Department of Pediatrics, 200 Hawkins Drive, Iowa 
City, IA 52242 
Email: lane-strathearn@uiowa.edu 
eSchool of Public Health, University of Queensland 
Address: Level 2, Public Health Building, School of Population Health, Herston, 
Queensland, Australia 4006 
Email: j.najman@sph.uq.edu.au 
 249 
Abstract 
Child sexual abuse (CSA) has been associated with many adverse psychiatric outcomes. 
However, most studies have relied on retrospective self-report of exposure to CSA. We 
set out to investigate the incidence of CSA in the same birth cohort using both 
retrospective self-report and prospective government agency notification, and examine 
the psychological outcomes in young adulthood. The primary outcomes were measures 
of DSM-IV diagnoses (CIDI-Auto) at age 21. The 21-year retrospective CSA questions 
were completed by 3739 participants. CSA was self-reported by 19.3% of males and 
30.6% of females. After adjustment for potential confounders, both self-reported and 
agency-notified CSA were associated with increased odds of lifetime major depressive 
disorder (MDD), anxiety disorders, and posttraumatic stress disorder (PTSD). For the 
first time in a birth cohort, this study has shown the disparity between the incidence of 
CSA when measured by self-report and government agency notification. Despite this 
discrepancy, adverse psychiatric outcomes are seen when CSA is defined using either 
method.   
 
Key words 
child maltreatment; sexual abuse; epidemiology; post traumatic stress disorder; 
mood/anxiety disorders
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1. Introduction 
Child sexual abuse (CSA) has been associated with many adverse outcomes in adulthood 
such as depression, posttraumatic stress disorder (PTSD), physical health problems, 
drug use, risky sexual behaviour, and suicidality (Cutajar et al., 2010; Gilbert et al., 
2009; Tebbutt, Swanston, Oates, & O'Toole, 1997). However, there are a number of 
important methodological variations behind these findings. Among the most crucial is 
the distinction between cross-sectional self-report studies, in which respondents recall 
sexual abuse that may have occurred years or even decades prior, and prospective 
studies that utilise contemporaneous government agency records to define the 
exposure to abuse. Another important distinction is between studies using a clinical 
population (e.g. patients attending a mental health clinic) and those addressing a 
representative population-based sample (Widom, Raphael, & DuMont, 2004).  
 
Retrospective self-report has the advantage of being inexpensive and convenient.  The 
confidentiality and anonymity of recall-based questionnaires also helps address 
concerns that child sexual abuse is a largely hidden phenomenon (Hardt & Rutter, 
2004). However, there is a small but important literature on the accuracy of 
retrospective recall of childhood abuse that demands attention. Hardt and Rutter 
(2004) systematically reviewed the literature about self-report of childhood 
maltreatment. They found that approximately one third of adults who experience 
significant, agency-substantiated abuse as children do not appear to remember it in 
adulthood (Widom, Weiler, & Cottler, 1999; Williams, 1994). Furthermore, subjects’ 
self-report of the occurrence of childhood abuse does not remain stable throughout 
their adulthood (Della Femina, Yeager, & Otnow Lewis, 1990; Dube, Williamson, 
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Thompson, Felitti, & Anda, 2004), or can change from childhood to adulthood (Banyard, 
Williams, & Siegel, 2001). There can be surprising discrepancies between the recall of 
siblings who were exposed to the same maltreatment (Bifulco, Brown, Lillie, & Jarvis, 
1997). Reasons for inaccurate disclosure in self-report interviews can include 
embarrassment, defence against negative emotions, and protection of the abuser (Della 
Femina et al., 1990). Adults with no or minimal mental health issues tend to under-
report agency-documented adverse childhood experiences, while those with 
psychological problems are more likely to retrospectively report them (Cohen & Cohen, 
1984). 
 
Findings such as these call into question the validity of apparent associations between 
child maltreatment and later psychosocial problems that have been derived from 
retrospective self-report studies, even where a number of such studies have concurred 
(Widom et al., 2004). The use of child maltreatment data obtained from statutory child 
protection authorities confers the potential benefit of a contemporaneous, impartial, 
third party assessment of maltreatment including sexual abuse.  However, there are also 
questions about the accuracy of this method (McGee, Wolfe, Yuen, Wilson, & Carnochan, 
1995). The major disadvantage of reliance on agency data is that this data may be 
relatively insensitive, as only a proportion of all cases of child maltreatment are 
reported to child protection authorities.  This may be particularly relevant in the case of 
child sexual abuse: an Australian cross sectional self-report study of child sexual abuse 
suggested a lifetime incidence of approximately 15% in boys and 30% in girls (Dunne, 
Purdie, Cook, Boyle, & Najman, 2003), whereas in a prospective birth cohort only 2.3% 
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of subjects had been reported to the authorities as suspected cases of sexual abuse 
(Mills, Alati, Strathearn, & Najman, 2014).  
 
Therefore, one expects that reliance on agency data will tend to result in the 
misclassification of a proportion of sexually abused children into the non-maltreated 
group (Widom et al., 2004). Additionally, government agency outcome data tends to 
lack the precision that can be obtained from cross sectional questionnaires, unless 
researchers engage in detailed coding from the original case notes.  For example, the 
subjects notified to – or substantiated by – a government agency as cases of sexual 
abuse could cover a very diverse range of inappropriate sexual exposures, from risk 
alone (e.g. living in a home with a known child sexual offender), to violent sexual 
assault.  Another issue to consider when using prospective agency reports of child 
sexual abuse is that identified cases may subsequently receive intervention that could 
alter the longer term psychological outcome, while cases that do not come to the 
attention of authorities may have more severe consequences due to the secrecy and 
potential chronicity (Kendall-Tackett & Becker-Blease, 2004) 
 
Very few studies have had the ability to compare the long-term outcome of 
retrospectively self-reported child sexual abuse with that following prospectively 
documented notifications of sexual abuse. One such study was by Raphael et al (2001), 
who followed 676 subjects with court-documented child maltreatment (including 
sexual abuse) histories and 520 matched controls. The study found that retrospectively 
reported child maltreatment, including sexual abuse, was associated with unexplained 
pain symptoms in adulthood.  However, prospectively documented maltreatment was 
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not. While this study raised important questions about the validity of studies using 
retrospective self-report of maltreatment, it was in the context of a deliberately selected 
high-risk population. Other major birth cohorts that have addressed outcomes following 
CSA have either relied on adult self-report (Boden, Horwood, & Fergusson, 2007; van 
Roode, Dickson, Herbison, & Paul, 2009), or agency records of general maltreatment 
without subcategories including CSA (Sidebotham & Heron, 2006). 
 
Thus, there remain many uncertainties about the validity of, and factors influencing, 
adult recollection of childhood sexual abuse that have yet to be explored outside of 
socially and clinically high-risk groups. This present study is the first to our knowledge 
that has sought to use data linkage between a large prospective birth cohort and a state 
child protection agency to address two major questions about child sexual abuse. First, 
what is the relationship between adult self-report of CSA and contemporaneous 
government agency notification? Second, what are the psychological outcomes in 
adulthood following CSA as defined by self-report, when compared with agency-notified 
CSA? 
 
2. Materials and Methods 
2.1. Data sources 
The Mater-University of Queensland Study of Pregnancy (MUSP) is a longitudinal birth 
cohort study.  Between 1981 and 1983, 8556 consecutive pregnant women attending 
the Mater Misericordiae Mothers’ Hospital for their first prenatal visit were invited to 
participate (Keeping et al., 1989). The final cohort numbered 7223 mother and infant 
pairs, which included only consenting participants who delivered live, singleton infants 
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at the study hospital. At the first prenatal visit, the women completed a detailed 
questionnaire covering topics such as demographic background, personal health, and 
their feelings about the pregnancy. The mothers and children were further assessed 
when the children were aged 3 to 5 days, 6 months, 5 years, 14 years, and 21 years. The 
follow-up rate of the children for the main questionnaire at 21 years was 52.4%. 
 
2.2. Child sexual abuse measures 
The CSA self-report measure was obtained at the 21-year follow-up.  The self-report 
questionnaire was based on that of Fleming (1997), which was in turn a modification of 
Wyatt’s (1985). The same questionnaire has also been used by Mamun et al (2007) and 
Dunne et al (2003). The young adult participants were asked “Did any of the following 
events happen to you before you were 16?” Five non-exclusive abuse scenarios were 
offered.  Those categorised as non-penetrative child sexual abuse were: “Someone 
exposed themselves or masturbated in front of you”; “Someone more than 5 years older 
than you kissed or fondled your breasts or genitals”; and/or “You touched or 
masturbated the genitals of someone more than 5 years older than you”. Penetrative 
child sexual abuse was indicated by two statements: “Someone more than 5 years older 
than you had sexual intercourse with you”; and “Someone more than 5 years older than 
you had oral sex with you”. 
 
The government agency CSA data had been recorded prospectively by the state child 
protection agency, the Department of Families, Youth and Community Care (DFYCC). 
This data was obtained from the records of the DFYCC in September 2000. The child 
maltreatment data was linked anonymously to the MUSP longitudinal data using an 
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identification number, as described previously (Strathearn, Mamun, Najman, & 
O'Callaghan, 2009). Each time DFYCC received concerning information about possible 
child maltreatment, a child protection notification was recorded and an investigation 
commenced. If the investigation confirmed that abuse or neglect had occurred, or there 
was an unacceptable risk that it would occur, the outcome was recorded as 
“Substantiated” or “Substantiated, at risk”, along with the type or types of maltreatment 
– physical, sexual or emotional abuse, and neglect - that were substantiated. If the 
occurrence, or unacceptable risk, of maltreatment was not confirmed on investigation, 
an outcome of “Unsubstantiated” was assigned.  Some notifications were unable to be 
investigated, e.g. if the family moved interstate, and thus were assigned the outcome of 
“Unable to Complete”. 
 
The exposure to agency-recorded child sexual abuse in this study is defined by the 
occurrence of one or more notifications to DFYCC that reached the threshold for formal 
investigation for suspected child sexual abuse prior to September 2000, at which time 
the youngest members of the cohort were 16.5 years old.  As a secondary analysis, the 
outcomes were also examined after narrowing the definition of exposure to only include 
agency-substantiated cases of CSA. 
 
2.3. Outcome measures 
Psychological outcomes at age 21 were measured using the WHO Composite 
International Diagnostic Interview, a diagnostic interview schedule based on DSM-IV 
criteria. Administration to the MUSP cohort was by the CIDI-Auto, a computerised 
protocol that has been shown to perform satisfactorily when compared with personal 
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interview (Peters, Clark, & Carroll, 1998). The outcomes examined were major 
depressive disorder, any anxiety disorder – including generalised anxiety disorder, 
panic disorder, agoraphobia, social phobia, and specific phobias – and PTSD. Each 
outcome was examined both for both lifetime symptoms, and recent symptoms (within 
the last month). 
 
2.4. Potential confounding variables 
Sociodemographic variables were identified as potential confounders between CSA 
(self-reported or agency-recorded) and adverse psychological outcomes at the 21-year 
follow-up.  These were variables were: gender of the child subject; parental race; 
maternal age; family income at the time of study entry (first prenatal visit), and 
maternal education status at study entry (Sidebotham & Heron, 2006). Additional 
potential mediating or modifying variables, collected at the 21 year follow-up, were 
added to the adjustment in a sensitivity analysis: receipt of social welfare at 21 year 
follow-up, and young person’s educational achievement and marital status. A sensitivity 
analysis of the lifetime outcomes added an additional adjustment for coexisting agency-
substantiated physical abuse, emotional abuse, or neglect. 
 
2.5. Statistical analysis 
To examine the degree of agreement between self-reported and agency-notified CSA, a 
cross-tabulation was performed. Self-reported and agency-notified CSA were each 
examined for their association with the DSM-IV psychological outcome variables as 
measured by CIDI-Auto. Multivariable logistic regression analysis was used to control 
for the known or suspected confounding and moderating variables as noted above. 
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Missing data was handled by listwise deletion. In addition to the sensitivity analyses 
already noted above, a propensity analysis, adding a variable representing the baseline 
confounders across the whole cohort at risk of exposure (n=7214 for agency-notified 
CSA, and n=3739 for self-report CSA data) was performed to identify possible effects of 
differential attrition on the associations with psychiatric outcomes, given that the CIDI-
Auto was not administered to the entire remaining cohort at 21 (Goodman & Blum, 
1996).  
 
All data analysis was undertaken using SPSS (IBM, New York). The study was approved 
by the University of Queensland Behavioural and Social Sciences Ethical Review 
Committee. 
 
3. Results 
Of the 7223 mother and child dyads in the original cohort, the statutory agency child 
protection history was available for 7214. For eight pairs, there was insufficient 
demographic data to positively identify the child protection record. One subject was 
inadvertently omitted from the child protection search. The proportion of children 
completing the main questionnaire at the 21-year follow-up was 52.4% (3778 of 7214), 
of whom 3739 (51.8% of cohort) answered the sexual abuse self-report questions. Of 
those answering the sexual abuse questions, 2508 (67%) completed the CIDI-Auto 
interview. Loss to follow-up was greater among subjects with markers of socioeconomic 
and other forms of disadvantage.  Further, there was increased attrition among families 
who had been subject to reported child maltreatment (Table 1).
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Table 1: Characteristics of birth cohort – participation in 21-year follow-up (main youth questionnaire). 
Characteristic N (of 7214) Completed questionnaire (%) Maltreatment notification 
(%) 
Maltreatment notification   x2, p  x2, p 
No notifications 6425 54.4 92.3, <0.001 0 N/A 
Any notification 789 36.2  100.0  
Gender      
Male  3745 47.8 65.3, <0.001 10.1 5.3, 0.021 
Female  3469 57.3  11.8  
Race      
White 6250 54.3 91.4, <0.001 10.7 23.5, <0.001 
Aboriginal-Islander 444 32.0  17.6  
Asian 307 44.3  7.8  
Maternal age at birth of child      
13-19  993 41.1 59.4, <0.001 20.5  
20-34  5865 54.0  9.6 113.1, <0.001 
35+     356 56.2  6.2  
Relationship status at birth of 
child 
     
Not in relationship 991 39.3 79.2, <0.001 20.9 116.8, <0.001 
Living together   6223 54.5  9.4  
(continued next page) 
 
 
 
 
 259 
 
 
Table 1 (cont) 
Characteristic N (of 7214) Completed questionnaire (%) Maltreatment notification (%) 
Family income (annual) prior to 
birth   
     
<=$10399  2304 46.0 71.3, <0.001 16.1 106.8, <0.001 
>$10400  4436 56.8  7.9  
Maternal education status in 
pregnancy  
     
Incomplete high school  1304 45.9 49.4, <0.001 19.1  
Completed high school  4601 52.2  10.0 132.8, <0.001 
Post high school  1256 59.8  5.4  
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Table 2: Major depressive disorder odds ratios (CIDI-Auto, DSM-IV) according to self-reported CSA and agency-documented 
CSA notification. 
  Major depressive disorder (lifetime) 
adjusted OR1 (n=2304) (95%CI) 
Major depressive disorder (last month) 
adjusted OR1 (n=2304) (95% CI) 
  p  p 
No self-reported CSA 1.0 (prevalence = 16.1%) 1.0 (prevalence = 2.1%) 
Any self-reported CSA 2.05 (1.64, 2.57) <0.001 1.65 (0.96, 2.83) 0.071 
Penetrative 1.45 (1.23, 1.70) <0.001 1.34 (0.91, 1.96) 0.137 
Non-penetrative 2.02 (1.55, 2.62) <0.001 1.53 (0.81, 2.88) 0.198 
No notified CSA 1.0  1.0  
Notified CSA 1.88 (1.10, 3.21) 0.02 1.91 (0.65, 5.67) 0.242 
Substantiated CSA 2.20 (1.12, 4.31) 0.021 3.36 (1.09, 10.32) 0.035 
1Variables used in adjustment: gender, parental race, maternal age, maternal relationship status, family income, and 
maternal education. 
Table 3: Any anxiety disorder odds ratios (CIDI-Auto, DSM-IV) according to self-reported CSA and agency-documented CSA 
notification. 
 Anxiety disorder (lifetime) - Adjusted 
OR1 (n=2298) (95% CI) 
Anxiety disorder (last month) – Adjusted 
OR1 (n=2298) (95% CI) 
  p  p 
No self-reported CSA 1.0 (prevalence = 19.9%) 1.0 (prevalence = 9.1%) 
Any self-reported CSA 2.66 (2.12, 3.28) <0.001 2.74 (2.12, 3.55) <0.001 
Penetrative 1.81 (1.55, 2.11) <0.001 1.69 (1.41, 2.03) <0.001 
Non-penetrative 2.33 (1.82, 2.99) <0.001 2.62 (1.94, 3.54) <0.001 
No notified CSA 1.0  1.0  
Notified CSA 1.75 (1.04, 2.95) 0.034 1.60 (0.88, 2.88) 0.121 
Substantiated CSA 1.51 (0.78, 2.93) 0.225 1.44 (0.68, 3.06) 0.344 
1Variables used in adjustment: gender, parental race, maternal age, maternal relationship status, family income, and maternal education. 
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Table 4: PTSD odds ratios (CIDI-Auto, DSM-IV) according to self-reported CSA and agency-documented CSA notification 
 PTSD (lifetime) – Adjusted OR1 
(n=2292) (95% CI) 
PTSD (last month) – Adjusted OR 
(n=2292) (95% CI) 
  p  p 
No self-reported CSA 1.0 (prevalence = 3.2%) 1.0 (prevalence = 1.2%) 
Any self-reported CSA 4.90 (3.46, 6.96) <0.001 5.81 (3.42, 9.88) <0.001 
Penetrative 2.71 (2.18, 3.37) <0.001 3.05 (2.24, 4.14) <0.001 
Non-penetrative 3.70 (2.45, 5.59) <0.001 3.95 (2.08, 7.47) <0.001 
No notified CSA 1.0  1.0  
Notified CSA 4.34 (2.37, 7.95) <0.001 5.44 (2.44, 12.12) <0.001 
Substantiated CSA 3.41 (1.57, 7.40) 0.002 4.24 (1.52, 11.78) 0.006 
1Variables used in adjustment: gender, parental race, maternal age, maternal relationship status, family income, and maternal education. 
Table 5: Major depressive disorder odds ratios (CIDI-Auto, DSM-IV) according to self-reported CSA and agency-documented 
CSA – additional adjustment for 21-year mediating/modifying variables (online supplementary material) 
  Major depressive disorder (lifetime) 
adjusted OR1 (n=2304) (95%CI) 
Major depressive disorder (last month) 
adjusted OR1 (n=2304) (95% CI) 
  p  p 
No self-reported CSA 1.0 (prevalence = 16.1%) 1.0 (prevalence = 2.1%) 
Any self-reported CSA 1.57 (1.35, 1.83) <0.001 1.40 (0.98, 2.01) 0.066 
Penetrative 1.44 (1.22, 1.71) <0.001 1.33 (0.90, 1.96) 0.159 
Non-penetrative 2.03 (1.55, 2.64) <0.001 1.53 (0.80, 2.92) 0.198 
No notified CSA 1.0  1.0  
Notified CSA 1.77 (1.02, 3.07) 0.041 1.70 (0.56, 5.13) 0.349 
Substantiated CSA 2.11 (1.06, 4.21) 0.034 3.00 (0.95, 9.42) 0.060 
1Variables used in adjustment: gender; parental race; maternal age; family income; maternal relationship status; maternal 
education; receipt of social welfare; youth education level; youth marital status.  
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3.1. Self-reported versus agency reported CSA 
The number of young adults self-reporting sexual abuse (penetrative or non-
penetrative) prior to the age of 16 was 943 (25.2% of available cohort) – 19.3% of 
males (8.0% penetrative, 11.3% non-penetrative) and 30.6% of females (10.3% 
penetrative, 20.2% non-penetrative). The total number of youth with agency-recorded 
histories of notified child sexual abuse was 94 (2.5% of cohort) – 54 (57.4%) of these 
subjects had self-reported a history of child sexual abuse in the questionnaire, while 40 
(42.6%) did not disclose CSA in the 21-year questionnaire. The association between 
self-reporting and agency-notification was statistically significant: youth who self-
reported CSA had 4.2 times the odds of having been reported to DFYCC as a suspected 
CSA case (OR 4.2, 95% CI 2.8 to 6.3). 
 
When the analysis was narrowed to only include agency-reported cases that were 
substantiated by the authorities, the number of youth who were substantiated cases 
was 54 (1.4% of cohort, 56.4% of notified cases).  The association between agency-
substantiated CSA and self-report was very similar to that for agency-reported CSA: 
60.4% (n=32) of subjects who had been substantiated cases self-reported CSA, while 
39.6% (n=21) did not. Young adults who self-reported CSA had 4.6 times the odds of 
having been a substantiated case of CSA (OR 4.6, 95% CI 2.7 to 8.1). 
 
3.2. Major depressive disorder 
Self-reported CSA was associated with increased odds of a lifetime history of major 
depressive disorder (MDD) after adjustment for the potential confounders listed above 
(OR 2.05, 95% CI 1.64 to 2.57). The association was significant for both self-reported 
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penetrative and non-penetrative CSA (OR 1.45 and 2.03 respectively – Table 2). Subjects 
notified to the agency for suspected sexual abuse also had an increased odds of lifetime 
MDD after adjustment (OR 1.88, 95% CI 1.10 to 3.21) – a similar finding occurred when 
the association was analysed using only substantiated cases (Table 2). Restricting the 
MDD diagnosis to the previous month resulted in comparable point estimates of 
association, but only the association with agency-substantiated CSA was statistically 
significant (Table 2). 
 
3.3. Anxiety disorders 
Self-reported child sexual abuse was associated with increased odds of lifetime anxiety 
disorder after adjustment (OR 2.66, 95% CI 2.12 to 3.28), including both penetrative 
and non-penetrative CSA (Table 3). Subjects notified as suspected cases of sexual abuse 
also had an increase in lifetime anxiety disorders after adjustment (OR 1.75, 95% CI 
1.04 to 2.95). There was only a minor difference in the odds ratio (OR 1.51) when 
narrowing to cases of substantiated CSA, but the association was no longer significant 
(Table 3). When the anxiety disorder diagnoses were narrowed to the previous month, 
there remained more than double the odds of anxiety disorders in subjects exposed to 
self-reported CSA (OR 2.74, 95% CI 2.12 to 3.55). Agency-notified or substantiated CSA 
was not associated with anxiety disorders in the last month (Table 3). 
 
3.4. PTSD 
Subjects who self-reported child sexual abuse had much higher odds of PTSD than their 
non-disclosing peers: for lifetime PTSD the odds ratio was 4.90 after adjustment for 
potential confounders (95% CI 3.46 to 6.96). There was a similar finding for PTSD 
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within the last month (OR 5.81, 95% CI 3.42 to 9.88). There was no difference in 
outcome between self-reported penetrative and non-penetrative CSA. Agency-notified 
sexual abuse was associated after adjustment with both lifetime (OR 4.34, 95% CI 2.37 
to 7.95) and last-month (OR 5.44, 95% CI 2.44 to 12.12) PTSD, a finding that remained 
after narrowing to substantiated cases (Table 4).  
 
3.5. Sensitivity analyses 
Addition of further covariates collected at the 21-year follow-up – receipt of social 
welfare, and young person’s educational achievement and marital status – resulted in 
only minor weakening of odds ratios across the three groups of psychological outcomes. 
The only associations that were no longer statistically significant were between 
substantiated CSA and last-month MDD, and notified CSA and lifetime anxiety (Tables 5, 
6 and 7 in supplementary material). With additional adjustment for agency-
substantiated physical abuse, emotional abuse, or neglect, the statistically significant 
outcomes for the lifetime DSM-IV outcomes (MDD, anxiety, and PTSD) were maintained 
with the exception of the association of DSM-IV MDD with agency-notified and agency-
substantiated CSA – nevertheless, even for this outcome the point estimates of 
association were very similar (Table 8 in supplementary material).  
 
The addition of a propensity score to the model, taking into account baseline covariates 
across the entire at-risk cohort, to the model did not result in significant changes to any 
of the statistically significant associations, with the exception of the association between 
notified CSA and lifetime anxiety disorders (Table 9 in supplementary material).
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Table 6: Any anxiety disorder odds ratios (CIDI-Auto, DSM-IV) according to self-reported CSA and agency-documented CSA – 
additional adjustment for 21-year mediating/modifying variables (online supplementary material) 
 Anxiety disorder (lifetime) - Adjusted 
OR1 (n=2298) (95% CI) 
Anxiety disorder (last month) – Adjusted 
OR1 (n=2298) (95% CI) 
  p  p 
No self-reported CSA 1.0 (prevalence = 19.9%) 1.0 (prevalence = 9.1%) 
Any self-reported CSA 1.94 (1.68, 2.24) <0.001 1.89 (1.60, 2.24) <0.001 
Penetrative 1.83 (1.56, 2.14) <0.001 1.74 (1.44, 2.09) <0.001 
Non-penetrative 2.34 (1.82, 3.01) <0.001 2.63 (1.94, 3.57) <0.001 
No notified CSA 1.0  1.0  
Notified CSA 1.60 (0.93, 2.73) 0.090 1.55 (0.85, 2.83) 0.157 
Substantiated CSA 1.49 (0.75, 2.95) 0.254 1.40 (0.65, 3.02) 0.386 
1Variables used in adjustment: gender; parental race; maternal age; family income; maternal relationship status; maternal 
education; receipt of social welfare; youth education level; youth marital status.  
 
Table 7: PTSD odds ratios (CIDI-Auto, DSM-IV) according to self-reported CSA and agency-documented CSA notification (online 
supplementary material) 
 PTSD (lifetime) – Adjusted OR1 (n=2292) 
(95% CI) 
PTSD (last month) – Adjusted OR (n=2292) 
(95% CI) 
  p  p 
No self-reported CSA 1.0 (prevalence = 3.2%) 1.0 (prevalence = 1.2%) 
Any self-reported CSA 4.76 (3.33, 6.80) <0.001 5.52 (3.23, 9.44) <0.001 
Penetrative 2.76 (2.21, 3.46) <0.001 3.00 (2.19, 4.11) <0.001 
Non-penetrative 3.49 (2.29, 5.32) <0.001 3.77 (1.98, 7.21) <0.001 
No notified CSA 1.0  1.0  
Notified CSA 4.23 (2.28, 7.87) <0.001 4.74 (2.10, 10.73) <0.001 
Substantiated CSA 3.35 (1.52, 7.37) 0.003 3.74 (1.33, 10.58) 0.013 
1Variables used in adjustment: gender; parental race; maternal age; family income; maternal relationship status; maternal 
education; receipt of social welfare; youth education level; youth marital status.  
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Table 8: Lifetime major depressive disorder, anxiety disorder, and PTSD (CIDI-Auto), with additional adjustment for other maltreatment 
(online supplementary material). 
 Lifetime Major Depressive 
Disorder –Odds ratio1 
(n=2304)(95% CI) 
Lifetime anxiety disorder (CIDI) – 
Odds ratio1 (n=2298)(95% CI) 
PTSD (lifetime) – Odds ratio1 
(n=2292)(95% CI) 
  p  p  p 
No self-reported CSA 1.0 (unadjusted prevalence 16.1%) 1.0 (unadjusted prevalence 19.9%) 1.0 (unadjusted prevalence 3.2%) 
Any self-reported CSA 2.06 (1.64, 2.58) <0.001 2.67 (2.14, 3.29) <0.001 4.68 (3.27, 6.69) <0.001 
Penetrative 1.44 (1.22, 1.70) <0.001 1.81 (1.54, 2.12) <0.001 2.72 (2.17, 3.41) <0.001 
Non-penetrative 2.03 (1.55, 2.64) <0.001 2.34 (1.81, 3.01) <0.001 3.48 (2.28, 5.31) <0.001 
No notified CSA 1.0  1.0  1.0  
Notified CSA 1.72 (0.97, 3.02) 0.062 1.42 (0.81, 2.47) 0.222 3.69 (1.93, 7.05) <0.001 
Substantiated CSA 2.03 (1.00, 4.14) 0.052 1.27 (0.63, 2.57) 0.510 2.67 (1.16, 6.14) 0.003 
1Variables used in adjustment: gender; parental race; maternal age; family income; maternal relationship status; maternal 
education; receipt of social welfare; youth education level; youth marital status. Additional adjustment for agency recorded 
physical abuse, emotional abuse, or neglect. 
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Table 9: Propensity analysis – adjusted odds ratios for psychiatric outcomes (CIDI-Auto, DSM-IV) (online supplementary material) 
  Major depressive disorder (lifetime) 
adjusted OR1 (95%CI) 
Major depressive disorder (last month) 
adjusted OR1 (95% CI) 
Any self-reported CSA 2.05 (1.63, 2.57) <0.001 1.64 (0.94, 2.86) 0.079 
Notified CSA 1.81 (1.04, 3.12) 0.035 1.79 (0.59, 5.41) 0.304 
Substantiated CSA 2.14 (1.07, 4.26) 0.031 3.18 (1.02, 9.92) 0.046 
 Anxiety disorder (lifetime) - Adjusted 
OR1 (95% CI) 
Anxiety disorder (last month) – Adjusted 
OR1 (95% CI) 
Any self-reported CSA 2.67 (2.15, 3.31) <0.001 2.80 (2.16, 3.65) <0.001 
Notified CSA 1.68 (0.98, 2.88) 0.060 1.66 (0.91, 3.05) 0.100 
Substantiated CSA 1.52 (0.76, 3.04) 0.235 1.51 (0.70, 3.26) 0.300 
 PTSD (lifetime) – Adjusted OR1 (95% 
CI) 
PTSD (last month) – Adjusted OR (95% CI) 
Any self-reported CSA 4.72 (3.31, 6.74) <0.001 4.60 (3.02, 7.02) <0.001 
Notified CSA 4.24 (2.30, 7.82) <0.001 5.26 (2.72, 10.18) <0.001 
Substantiated CSA 3.34 (1.53, 7.30) 0.002 3.93 (1.68, 9.18) 0.002 
1Adjusted for baseline covariates  – gender, parental race, maternal age, maternal relationship status, family income, and maternal education 
– with propensity variable 
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4. Discussion 
This study is the first to compare retrospective self-reports of child sexual abuse with 
prospectively recorded government agency notifications in a population-based sample. 
There are several important findings. First, it confirmed the widely held assumption that 
the vast majority of cases of child sexual abuse go unreported to the authorities – in this 
study 25.2% of a large birth cohort reported in adulthood that they had experienced 
child sexual abuse, but only 5.7% of these cases – and 2.5% of the total cohort – had 
come to the attention of the relevant statutory authority in the form of a notification of 
suspected sexual abuse.  
 
The incidence of self-reported CSA among men and women in this study was similar to 
those found in a previous population-based Australian survey using the same thresholds 
(Dunne et al., 2003), and also with the internationally pooled rate of non-contact CSA in 
a recent meta-analysis (Barth, Bermetz, Heim, Trelle, & Tonia, 2013). Meta-analysis of 
international data suggests that Australia has among the highest rates of self-reported 
CSA in the world (Pereda, Guilera, Forns, & Gomez-Benito, 2009). The reasons for this 
are unclear, but one may speculate that it is due at least in part to a strong community 
awareness of CSA and a relatively supportive environment for adults who disclose. 
Another factor that may contribute to varying self-reported CSA rates is the age cut-off, 
with published upper age ranges from 12 to 18. The age of 16 used in this study is in the 
mid-range of published studies (Pereda et al., 2009). 
 
Under-reporting of child sexual abuse to the authorities may occur for a number of 
reasons.  The outward signs of CSA are generally negligible, in contrast to child neglect 
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for example, in which poor hygiene, lack of supervision, or undernutrition may be 
observable to community members (Polonko, 2006). Most CSA offenders are known to 
the victim, and ensuring the child’s secrecy is often part of the grooming process. 
Further, the child may have feelings of guilt and shame that are a further barrier to 
making a disclosure to a trusted adult. 
 
Second, the study provides further data about recall, or alternatively failure to disclose, 
in adult survivors of agency-documented CSA. As expected, in this study the group who 
had experienced agency-recorded CSA were much more likely to self-report CSA in 
young adulthood. However, as has been previously noted in clinical or high risk samples, 
there remains a group who experienced notified, and even substantiated, exposure to 
CSA that make no disclosure of the same when asked as adults.  In this study, 39.6% of 
subjects who had been subject to substantiated notifications of child sexual abuse failed 
to recall any child sexual abuse when asked in adulthood (age 21). Reasons for this that 
have been suggested by other authors range from genuine loss of memory of early 
childhood events, to conscious or unconscious suppression of memories as a defensive 
psychological mechanism (Kendall-Tackett & Becker-Blease, 2004). Specifically in 
relation to the present study, a further possibility is that some of the cases of notified, or 
even substantiated, child sexual abuse may have been reported to the agency primarily 
on the basis of unacceptable exposure to risk of CSA – for example, children living in the 
same household as a known child sex offender.  
 
Third, this study utilised a unique opportunity to examine in adulthood a number of 
frequently reported psychological associations of CSA using both agency-notified and 
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self-reported CSA as the independent variable. Both agency-notified and self-reported 
CSA were independently associated with MDD, anxiety disorders and PTSD. For most 
outcomes, the associations with psychiatric diagnoses were slightly stronger with self-
reported CSA than with agency-notified CSA, challenging the assumption that the 
notified group would represent the more severe cases of CSA. However, as suggested by 
Kendall-Tackett and Becker-Blease (2004), it may even be the case that un-notified 
cases are more severe because the secrecy may result in a more prolonged period of 
abuse. Similarly, children subject to notification of CSA may be more likely to receive 
post-abuse counselling that alters their long-term psychological outcome. Similar 
reasoning could be applied to the somewhat unexpected finding that the point estimates 
of association were slightly stronger for non-penetrative than penetrative CSA across all 
outcomes.  
 
A striking finding of this study was the strong and consistent independent association 
between both self-reported and agency-notified CSA and post-traumatic stress disorder 
(PTSD). Across all measures of exposure – penetrative and non-penetrative CSA, agency-
notified CSA, and agency-substantiated CSA – the odds ratios for PTSD after adjustment 
were significant, ranging from 2.7 to 5.5. These results suggest that while PTSD is a less 
common condition than MDD or broadly categorised anxiety disorders, it has a 
particular relevance as a relatively specific outcome following CSA.  This is a widely 
reported within the literature on PTSD and CSA, but is almost completely based on 
cross-sectional self-report studies (Hetzel & McCanne, 2005; Paolucci, Genuis, & Violato, 
2001). Our present study is the first to our knowledge to confirm this using both self-
report and prospective government agency data in a longitudinal birth cohort.  
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A number of limitations of this study require acknowledgement.  The first is attrition 
from the study. The overall follow-up rate of the youth in the MUSP at 21 years, which 
included the self-report CSA questions, was 52.4% (3778 subjects). While this is 
acceptable for a long-term birth cohort, the CIDI-Auto DSM-IV outcomes could only be 
assessed in two thirds (67% – 2508 subjects) of that group.  Attrition was greater 
among those experiencing social disadvantage, and those exposed to agency-notified 
maltreatment including CSA. Studies of loss to follow up in other birth cohorts suggest 
that those lost to follow up broadly have the outcomes that would be expected given 
their baseline characteristics (Wolke et al., 2009). Analysis of the MUSP cohort over 
three decades, and with various statistical methods, has supported this view (Najman et 
al., 2015). Furthermore, the propensity analysis in this study resulted in only minimal 
adjustments to the strength of associations. Therefore, while attrition remains a 
limitation for the present study, we are confident that the results represent genuine 
associations between CSA and adverse psychological outcomes.  
 
A second limitation is that the CSA data, both from the self-report and government 
agency, lacks details that would be of interest for further study, particularly in relation 
to the chronicity and severity of CSA, and the relationship to the perpetrator. The study 
is also unable to confirm that the CSA events recorded either by the agency or by self-
report are the specific cause of each subjects’ CIDI diagnosis of PTSD – we cannot rule 
out the co-occurrence of other traumatic life events, although have attempted to at least 
control for other forms of agency-recorded child maltreatment in sensitivity analysis. 
Finally, it needs to be acknowledged that the anxiety disorder categorisation in this 
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study is relatively broad, spanning both phobias and generalised anxiety disorder, such 
that differential associations between CSA and specific anxiety disorders may have been 
masked. 
 
Some important questions arise from these and previous findings regarding the nature 
and role of memory in the adverse psychological outcomes of those reporting CSA as 
adults.  Answering these questions satisfactorily will require further study. They include 
whether the recollection of CSA is psychologically protective, or alternatively harmful. A 
further important question is whether adults with a predisposition to mental health 
problems are more likely to have retained the memory of CSA through the intervening 
years. 
 
5. Conclusions 
This large birth cohort study has demonstrated the disparity in the incidence of CSA 
when measured by retrospective self-report, when compared with prospective 
government agency documentation.  Both retrospectively recalled CSA and agency-
recorded notification of CSA are associated with adverse psychiatric outcomes in 
adulthood, with high odds ratios of PTSD being a particularly notable finding. The 
findings support the allocation of resources to prevention and contemporaneous 
identification of CSA, and further research to delineate the role of memory in the 
adverse CSA outcomes.  
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Discussion 
Summary of findings 
This study has examined the correlates and medium-term outcomes of children and 
young people exposed to child abuse and neglect. The findings are broadly consistent 
with the extant corpus of literature, but represent the first studies to examine 
outcomes following child abuse and neglect within a large birth cohort, and with 
exposure to different types of child maltreatment being objectively and prospectively 
documented through data linkage with the relevant government child protection 
agency.  
 
The findings are that agency-recorded child maltreatment is associated with an 
increased rates of mental health problems, substance use, reduced cognitive 
functioning, and impaired educational outcomes, both in adolescence (age 14) and 
early adulthood (age 21). Some of the themes that have emerged are now described. 
 
In relation to the concern that child neglect and emotional abuse have been under-
researched and under-recognised as causes of adverse outcomes, the present series 
of studies has demonstrated that neglect and emotional abuse are indeed associated 
with adverse outcomes to at least the same – and perhaps even greater – extent than 
are physical abuse and sexual abuse. In the study of psychological outcomes at age 14 
(Mills et al., 2013), it was emotional abuse, with or without concomitant child 
neglect, that was most strongly associated with both internalizing and externalizing 
behaviour. When studying cognitive and educational outcomes at age 21, abuse 
(physical, sexual, or emotional) and neglect were similarly associated with poorer 
outcomes. Likewise, when examining substance use, the combined 
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neglect/emotional abuse group was the maltreatment pattern most strongly 
associated with tobacco and alcohol use at age 14 (Mills, Alati, Strathearn, & Najman, 
2014), and was also associated with early onset of cannabis use (Mills, Kisely, Alati, 
Strathearn, & Najman, 2017). 
 
Another theme that had been suggested in the literature, but required further 
analysis using a robust longitudinal methodology, is the importance of multi-type 
maltreatment, i.e. the co-occurrence of more than one type of child maltreatment. 
The salience of multi-type maltreatment lies both in its prevalence – most maltreated 
children experience more than one type of abuse or neglect – and the expectation 
that it results in even more detrimental outcomes than single types of maltreatment.  
The present course of study has strongly supported those hypotheses. Within the 
cohort studied here, two-thirds (66.2%) of those who had been notified for any 
suspected maltreatment had been notified for more than one type (e.g. physical 
abuse and neglect, or neglect and emotional abuse). Multi-type versus single type 
maltreatment was specifically studied within the cohort at age 14 – it was found that 
in relation to externalizing behaviour, the score was significantly higher in the group 
with multi-type maltreatment that included sexual abuse than in the group that only 
experienced sexual abuse, and higher in the group with both neglect and emotional 
abuse than those with neglect alone (Mills et al., 2013). 
 
An additional contribution of this series of papers is the consistent finding that the 
outcomes following child maltreatment are similar whether the exposure to 
maltreatment is defined by notification to the government agency of suspected 
maltreatment, or narrowed to a stricter definition that requires investigation and 
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substantiation by the agency.  The idea that the harms to children documented as 
unsubstantiated cases of maltreatment are similar those experienced by children 
whose cases were substantiated is already suggested by the child protection 
literature (Cross & Casanueva, 2009; Drake, 1996; Drake & Jonson-Reid, 2007).  This 
present thesis adds epidemiological support through the longitudinal methodology 
with linked agency maltreatment data.     
 
A further theme of major interest to researchers, clinicians, and policy makers is the 
harm associated with child sexual abuse.  Previously – albeit with some notable 
controversies – child sexual abuse has been considered to be possibly the most 
psychologically harmful of all types of maltreatment. This is generally not supported 
by the present course of study – in particular, at age 14, sexual abuse either as a non-
exclusive category, or sexual abuse as a single maltreatment, was not associated with 
internalizing or externalizing behaviour, and only sexual abuse along with at least 
one other type was associated with externalizing, but not internalizing, behaviour 
(Mills et al., 2013). At age 21 though, there was a very strong and quite specific 
association between both agency-documented (notified or substantiated) and self-
reported sexual abuse and PTSD, as well as significant associations with lifetime 
anxiety and major depression.  
 
There are a number of possible explanations for this. First, the Achenbach summary 
scales used at age 14 (internalizing and externalizing) are less specific for psychiatric 
diagnosis than the clinical measures (based on DSM-IV) used at age 21. In particular, 
a DSM-based measure of PTSD was not assessed at age 14. Second, the finding may 
reflect the clinical observation that the PTSD diagnosis does not fully capture the 
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psychological effects of trauma in adolescence (Cook et al., 2005). Nevertheless, 
recent analysis of large surveys of women in the United States suggests very high 
odds ratios of PTSD among sexually victimised women in each of adolescence, college 
age, and adulthood – more than double the odds for single victimisation experiences, 
and more than four times for those re-victimised (Walsh et al., 2012). Given the high 
prevalence of sexual victimization – of which the specific subcategory of CSA was 
highly prevalent in the present study – sexual harm cannot be ignored as a major 
public health issue. 
 
Another prior observation about child sexual abuse is the disparity between the 
rates of child sexual abuse when reported retrospectively by adult survivors, and the 
much lower rates notified to statutory child protection authorities. This was 
confirmed when both were examined at age 21, with a self-reported rate of CSA of 
25.2% being ten times the rate of DFYCC notification of CSA (2.5%). Self-report of 
CSA in adulthood was found to be associated with agency notification for CSA, but 
only a minority of those notified for CSA reported it in adulthood (Mills, Kisely, Alati, 
Strathearn, & Najman, 2016). Some possible explanations for this that were 
canvassed in the paper include loss or psychological suppression of the childhood 
memory of CSA (Kendall-Tackett & Becker-Blease, 2004), or issues related to the 
original government agency notification and assessment of CSA – for example, some 
substantiated cases of CSA may have been on the basis of unacceptable risk (e.g. 
living with a known perpetrator) rather than a specific abuse event (Mills et al., 
2016). 
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The theme of self-reporting of maltreatment was also touched on in the study of 
parenting practice.  Youths at age 14 who reported experiencing a neglectful 
parenting style had double the odds of notification for suspected child neglect to the 
government agency. Otherwise, parenting style was not association with agency-
threshold notification for maltreatment. Parenting style and notified child 
maltreatment were independently associated with adverse psychological state at age 
14 (Mills, Alati, Strathearn, McGee, & Najman, Submitted). 
 
Cognitive, educational, and employment outcomes of young people are vitally 
important for wellbeing in adulthood. This present study has built on the prior 
investigation of cognitive outcomes at age 14 (Mills et al., 2011) to show that young 
people who had been notified as cases of child maltreatment had lower Peabody 
Picture Vocabulary Test results and more than double the odds of failure to complete 
high school and unemployment (without ongoing education) at age 21. 
 
In relation to child maltreatment and substance use, we confirmed that children and 
young people with histories of notified maltreatment had higher odds of alcohol and 
tobacco use at age 14 than their non-maltreated peers, and also higher rates of 
cannabis use at age 21.  Our findings lead some support to the “gateway hypothesis” 
of progression of substance use. For example, the findings regarding tobacco and 
alcohol use at age 14 supported the possibility of smoking being a gateway to alcohol 
use (Mills et al., 2014), and the findings regarding cannabis use at age 21 supported 
the possibility of alcohol and tobacco being gateways to cannabis use, albeit with 
caveats discussed in the paper (Mills et al., 2017). 
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Strengths of program of research 
There are a number of methodological strengths at the core of this research. First, 
the studies benefit from the general advantages of longitudinal birth cohort research.  
These include the availability of detailed, contemporaneously collected 
sociodemographic information to allow examination of the importance of these 
variables, as well as their identity as potential confounders or mediators, and thus 
the ability to adjust for them when associations are initially apparent. 
 
The other key strength relates to the unique linkage between the MUSP dataset and 
child protection information from the then Department of Families, Youth and 
Community Care.  This linkage has resulted in the ability to define types and patterns 
of child maltreatment objectively and prospectively, and thus avoid forms of bias 
such as recall and social desirability bias. 
 
Limitations of program of research 
In relation the MUSP broadly, there are some limitations that have been 
acknowledged previously.  For example, the lack of information about the fathers is 
well documented – in particular, fathers have not been interviewed or completed a 
questionnaire at any phase of the study, and information about their health and 
demographic factors has only been obtained from either the mothers or the children. 
Fathers are particularly relevant in relation to the study of child maltreatment, 
because fathers and stepfathers are often implicated as perpetrators of child abuse 
and/or neglect. 
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This lack of information about fathers is a known source of possible confounders that 
cannot be included in multivariate analysis of outcomes from the MUSP. However, it 
also needs to be acknowledged that as with all observational research the possibility 
remains that one or more significant confounders has either not been considered, or 
the data not collected. The studies included in this present thesis are subject to this 
same potential limitation. 
 
A major limitation is attrition from the MUSP.  This is of particular concern when 
examining child maltreatment, because there is higher attrition among those with 
histories of child protection notification when compared to those without any 
documented notifications. Such differential attrition compounds the already 
disproportionate loss to follow up of mothers and children with adverse 
sociodemographic markers such as low income or maternal education level. There 
are two main implications of this attrition.   
 
The first is the reducing number of subjects with data available at each phase of data 
collection – with even more impact on the maltreated young people. This limits the 
analyses available.  The DFYCC maltreatment information contains additional 
information about the subjects that is of very limited use for quantitative analysis 
because of the small numbers remaining – for example, of 87 young people in the 
MUSP cohort who had a history of a child protection order, which usually involves 
some time in foster care, only 11 (12.6%) remained in the study at the 21-year 
follow-up. This raises the possibility that the children most severely affected by 
maltreatment are more likely to be lost to follow-up. Similarly, analyses on the 
cohort, especially at age 21, carry the possibility of type II error, whereby a genuine 
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association is missed because the small numbers result in lack of ability to detect 
statistical significance. This issue affected how the patterns of maltreatment could be 
studied, resulting in the need to simplify the categories of maltreatment for the 21-
year analyses. 
 
The other main issue about attrition is that the effect of differential attrition on the 
accuracy of reported point estimates of association is not clear.  There are some 
converging lines of research that suggest that point estimates of association remain 
reliable in the face of differential attrition, including work within the Avon 
Longitudinal Study of Parents and Children (Wolke et al., 2009) and the MUSP 
(Saiepour et al., 2016), both of which have utilised the presence of subjects who are 
present for some, but not all, phases of data collection. 
 
Implications for policy and practice 
The findings of the present research have implications for policy and practice.  
Confirmation of the adverse outcomes associated with child abuse and neglect 
creates further impetus to allocate resources to the prevention of child abuse and 
neglect at the primary, secondary, and tertiary levels. 
 
At the primary (universal) prevention level, interventions such as the Positive 
Parenting Program have demonstrated efficacy (Prinz, Sanders, Shapiro, Whitaker, & 
Lutzker, 2009). At the secondary level – i.e. targeting at-risk families with a view to 
preventing maltreatment – nurse home visiting is an extensively researched strategy 
that has had mixed results (Howard & Brooks-Gunn, 2009; Olds et al., 1997). Within 
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child protection practice, tertiary prevention refers to preventing recurrence of 
maltreatment among those who already have a history as a substantiated case.   
 
In each of the domains studied here, there is also a case for redoubled efforts to 
prevent adverse consequences of child abuse and neglect among those who have 
experienced maltreatment.  For example, if work can be done with maltreated youth 
to successfully prevent substance misuse, perhaps the double disadvantage of both 
maltreatment history and a substance disorder can be avoided. Similarly, emphasis 
on the educational attainment of at-risk maltreated youth may help avert 
intergenerational disadvantage among their future children. Finally, the research 
supports ensuring the availability of mental health prevention and treatment for 
maltreated young people. 
 
Directions for future research 
There are a number of future directions for research that have the potential to 
further enrich our understanding of the concepts discussed in this thesis.  In relation 
to the MUSP/DFYCC data linkage, an appropriate next step will be to extend the 
analyses to the 28-30 year follow-up phase.  Extending the longitudinal analysis of 
child maltreatment outcomes to that age group has value in its own right, but also 
brings increased opportunities for studies of trajectories of outcomes across multiple 
data collection phases.   
 
Another potential opportunity within the MUSP is the emerging follow-up of the 
third generation, i.e. the “children of the children”. The ethical issues of data linkage 
will be more complex in relation to this generation, but if it is deemed appropriate, 
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an unparalleled opportunity could arise for the study of intergenerational 
disadvantage, including child abuse and neglect. 
 
Finally, the potential opportunity exists for the study of concomitant genetic 
vulnerabilities in the context of child maltreatment and other disadvantage. A 
possibility exists within the MUSP, because subject DNA was collected as part of the 
30-year follow-up.  Again, the ethical issues of data linkage are likely to be more 
complex, but if such a linkage were possible, a unique dataset for further 
investigation could be obtained. 
 
In relation to other research directions outside the MUSP, the major need is for 
research of the effectiveness of the various opportunities for primary, secondary, and 
tertiary prevention of child maltreatment. Particular attention needs to be given to 
the avoidance of neglect and emotional abuse through supporting strong early life 
attachment relationships and involved, nurturing parenting. Universal or targeted 
parenting interventions such as the Positive Parenting Program show promise (Prinz 
et al., 2009), but ongoing implementation research is needed. This is particularly 
important in the context that the psychosocial risks to which children are exposed –
at both societal and individual levels – are prone to change over time (Gubhaju, 
Rodgers, Butterworth, Stradzins, & Davidson, 2016).  
 
Furthermore, other associated research of the MUSP cohort confirms the over-
representation of Aboriginal and Torres Strait Island children in both the child 
protection and youth justice systems (Doolan et al, 2013). There remains an urgent 
need to address the structural issues that contribute to this, in addition to specific 
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programs to prevent maltreatment and ameliorate the long-term harms of 
maltreatment for Indigenous children. 
 
The results in relation to CSA at the 21-year follow-up also support prevention 
efforts in relation to CSA. The current epidemiological data relating to both sexual 
victimisation and re-victimisation supports efforts at all levels – from primary 
prevention such as universal protective behaviour education, to tertiary prevention 
such as efforts to reduce re-victimisation (Walsh et al., 2012). However, 
demonstrating effectiveness of such programs is a major challenge. Population-based 
self-report of CSA and later adolescent sexual victimization experiences remain very 
high despite – or even in part because of – increasing public awareness of the issue 
(Finkelhor, Shattuck, Turner, & Hamby, 2014; Mathews, Bromfield, Walsh, Cheng, & 
Norman, 2017).
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Conclusion 
There is a substantial prior literature describing adverse outcomes following child 
abuse and neglect, and a body of work supporting the biological and psychological 
plausibility of such outcomes. However, the topic has not been previously analysed in 
the context of a birth cohort with linked government child protection agency data 
regarding different types and patterns of child maltreatment. 
 
Through a series of published and submitted papers, we have shown that after 
thorough adjustment for potentially confounding sociodemographic variables, an 
agency-documented history of notification and/or substantiation of child 
maltreatment is associated with deleterious outcomes in both adolescence (age 14) 
and young adulthood (age 21) on psychological, cognitive, educational, and 
substance-related functioning. In particular, a recurring theme among the studies is 
that child neglect and emotional abuse are as or more convincingly associated with 
adverse outcomes than the more extensively studied physical and sexual abuse.  
 
The series of papers has also made contributions to the broader literature on other 
aspects of child abuse and neglect.  For example, the analysis of child sexual abuse 
self-report in adulthood versus prospective agency documentation of sexual abuse 
notification is quite unique in the literature. It adds to the small existing literature 
that touches on issues relating to recall of adverse childhood experiences such as 
memory, recall bias and associated psychological functioning. Another example of a 
relatively unique contribution is the discussion of parenting style, its psychological 
correlates in adolescence, and its relationship (or otherwise) to agency-documented 
child maltreatment notification. 
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In light of the findings of the present studies and their contribution to the broader 
literature, it is pertinent to consider the priorities for future research in this field. 
With respect to documenting long-term outcomes following child abuse and neglect, 
there are many more fine-grained questions that could be examined 
epidemiologically relating to the relative impact of different types, interactions, 
severity, and chronicity of child maltreatment. The challenge to answering these 
epidemiologically is that birth cohorts are resource-intensive over a time frame of 
decades, and therefore uncommon – for many years, the MUSP will likely remain the 
only significant birth cohort with detailed agency-recorded child protection 
information available for linkage.  
 
Given that the major barrier to answering more detailed epidemiological questions 
about child abuse and neglect from the MUSP is attrition – and indeed 
disproportionate attrition of families with child protection histories – it is ongoing 
detailed work to address the effects (or otherwise) of such drop-out that will unlock 
future opportunities in this field, both with the mothers and children as they age, and 
with the smaller third-generation cohort. In addition to traditional epidemiological 
study, the field of genetics and epigenetics is a frontier, thus far unexamined in the 
MUSP in relation to child maltreatment, worthy of further consideration. 
 
The submitted thesis provides substantial further impetus for policy-makers and 
clinicians to give adequate weight to the importance of child abuse and neglect as 
antecedents of adverse long-term consequences.  For example, allocation of adequate 
resources to develop and research primary, secondary, and tertiary prevention 
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measures is a priority, as is developing and evaluating treatment programs for young 
people who have been exposed to child abuse and neglect. Research of the 
effectiveness of measures to prevent all kinds of child maltreatment is a major public 
health challenge for the 21st century.  
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Abstract 
Objective. To examine the association between child maltreatment (abuse and neglect) 
and long term cognitive outcomes, within a prospective birth cohort.   
Methods.  A birth cohort of 7223 children was recruited. Independent reports of 
suspected child maltreatment were confidentially linked to the longitudinal study 
database.  The principal predictor variable was notification to the state child protection 
authority for suspected maltreatment (abuse, neglect, or both).  The outcome variables 
were scores on the Wide Range Achievement Test (WRAT) reading test and Raven’s 
Standard Progressive Matrices (RSPM) at age 14.  Multivariate regression analysis was 
used to adjust for potential confounders.  
Results.  Some 3796 subjects completed either the WRAT or RSPM at age 14.  There was 
a higher loss to follow up among children who had been notified for suspected 
maltreatment.  After controlling for a range of possible confounders and modifiers, 
notification for child maltreatment (abuse, neglect, or both), was associated with a 
lower score on both the WRAT (mean difference -4.4 when SD = 15; 95% CI -6.3, -2.5) 
and RSPM (mean difference -4.8 when SD = 15; 95% CI -6.7, -2.9).  Both notified abuse 
and neglect were independently associated with lower reading ability and perceptual 
reasoning.  The results were similar when the analysis was conducted using only 
substantiated abuse or neglect as the principal predictor.  
Conclusions.  Both child abuse and child neglect are independently associated with 
impaired cognition and academic functioning in adolescence. These findings suggest 
that both abuse and neglect have independent and important adverse impacts on child 
cognitive development.   
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Introduction 
Research evidence spanning several decades has shown that adverse experiences in 
early life may have a significant effect on subsequent brain growth and development 
(Committee on Integrating the Sciences of Early Childhood Development, 2000).  Child 
abuse and neglect have long been considered to have a profound influence on the 
development of a child (Gilbert et al., 2009; Stirling, Amaya-Jackson, & American 
Academy of Pediatrics, 2008).   
 
There has been considerable interest in investigating adverse outcomes associated with 
child abuse, and particularly physical and sexual abuse (Bergen, Martin, Richardson, 
Allison, & Roeger, 2003; Conte & Schuerman, 1987; Fergusson, Boden, & Horwood, 
2008; Keiley, Howe, Dodge, Bates, & Pettit, 2001).  In comparison, child neglect has 
suffered from a relative paucity of research and community interest (Polonko, 2006).  
Child neglect accounts for more than half of the substantiated cases of maltreatment in 
the United States, with a lifetime prevalence of approximately 6% (Theodore, Runyan, & 
Chang, 2007; US Department of Health and Human Services, 2000).  The consequences 
of child neglect, as with child maltreatment more generally, are considered to be wide-
ranging, influencing social, behavioural, academic, medical and cognitive outcomes 
(Connell-Carrick & Scannapieco, 2006; Trocme et al., 2001). 
 
A number of studies have documented lower educational attainment or performance on 
standardized tests in abused or neglected children when compared with non-
maltreated peers (Gilbert et al., 2009).  Often the apparent associations between abuse 
or neglect and educational failure seem to be explained by social, familial and personal 
confounders (Boden, Horwood, & Fergusson, 2007; Lansford et al., 2002; Nightingale & 
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Walker, 1991). However, many studies have reported a persistent association between 
abuse or neglect and adverse educational or cognitive outcome, after adjustment for 
potential confounders (for examples see: Eckenrode, Laird, & Doris, 1993; Kerr, Black, & 
Krishnakumar, 2000; Leiter, 2007; Leiter & Johnsen, 1997; Perez & Widom, 1994). 
 
Of the above studies, only Eckenrode et al (1993) attempted to identify a specific 
association between child neglect and cognitive or academic outcome.  The remainder 
either combined abused and neglected children into a single group (Kerr et al., 2000; 
Leiter, 2007; Leiter & Johnsen, 1997; Nightingale & Walker, 1991; Perez & Widom, 
1994), or studied only physical (Lansford et al., 2002) or physical and sexual (Boden et 
al., 2007) abuse.   
 
The study by Strathearn et al (2001) was unique in using a combination of prospective 
longitudinal follow up from birth, third party (government agency) substantiation of 
child neglect, and standardized assessment of cognitive outcome.  The study found that 
after adjustment for perinatal and parental risk factors, child neglect was significantly 
associated with poorer cognitive outcomes (Peabody test at 5 years of age) in extremely 
low birth weight (ELBW) infants (<1000g).  Given that this was a smaller cohort with 
specific medical problems (ELBW), the purpose of the present study was to apply a 
similarly strong methodology to assessing the cognitive and academic outcomes of 
abused and neglected young people in a large population based birth cohort in 
Brisbane, Australia.   
 
As identified previously (Boden et al., 2007; English, Bangdiwala, & Runyan, 2005), the 
ideal method for assessing the outcomes of child maltreatment involves a population-
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based longitudinal sample with prospective assessment of child maltreatment, and 
adjustment for relevant social and familial factors.  The methodology of this present 
study and its precursor (Strathearn et al., 2001) aimed to fulfil these goals. 
 
We hypothesized that children who were notified for suspected maltreatment (any 
maltreatment, and abuse or neglect independently) to the state child protection 
authority would have lower scores on standardized tests of cognitive and academic 
function at the age of 14 compared with those who had not been maltreated.  The basis 
for testing the associations for abuse and neglect separately, as well as together, was 
that neglect has received relatively less attention in the literature to date, and the need 
for research examining the types of maltreatment has been well recognized (English et 
al., 2005; Polonko, 2006).  Additionally, studies of anatomical brain development in both 
human and animal subjects who were deprived of sensory stimulation in early life 
suggest the biological plausibility of a causative association between child neglect and 
adverse cognitive outcome (Perry, 2002). 
 
Methods 
Subjects 
The Mater University Study of Pregnancy (MUSP) is a longitudinal birth cohort study 
comprising 7223 mothers who had enrolled in the study at their first antenatal visit 
(mean 18 weeks gestation) between January 1981 and December 1983.  All mothers in 
the cohort delivered live, singleton babies at the Mater Miseridcordiae Mothers’ 
Hospital.  At the first antenatal visit, detailed data were collected about the mother’s 
sociodemographic, medical and psychological characteristics.   
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Additional maternal questionnaires were completed at 3 to 5 days post-delivery, and 
when the children were aged 6 months, 5 years, and 14 years. The young people 
themselves (approximately 70% of cohort) completed the Achenbach Youth Self Report 
at 14 years of age.  The young people were also administered the Wide Range 
Achievement Test (WRAT) reading test and Raven’s Standard Progressive Matrices 
(RSPM) at 14 years of age.  A smaller proportion (52%) of the total cohort completed 
these tests, because this part of the study required attendance in person to the testing 
site (Figure 1). 
 
Maltreatment data collection 
Reports of suspected child maltreatment between 1981 and September 2000 were 
collected from the relevant government department: Families, Youth and Community 
Care, Queensland (FYCCQ). This included the date of notification, the types of harm 
reported or substantiated on formal investigation, and the relationship of the 
perpetrator(s) to the child.  
 
Maltreatment report data was confidentially linked to the MUSP survey database as 
previously described (Strathearn, Mamun, Najman, & O'Callaghan, 2009).  The study 
obtained ethical approval from the Mater Children’s Hospital and Mater Mothers’ 
Hospitals Ethical Review Committee, and from the University of Queensland 
Behavioural and Social Sciences Ethical Review Committee. 
 
Child maltreatment predictor variables 
The predictor variable of interest in this study was the occurrence of at least one 
episode of notification to the state child protection authority, with or without a 
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substantiated outcome, of child abuse or neglect.   No exclusions were made from 
analysis based on the age of the child at the time of first notification, because of what 
was considered to be a high probability that children who were notified at a relatively 
late age (e.g. 15 or 16) were likely to have experienced unreported abuse or neglect at 
younger ages.   The analysis was also performed using substantiated outcome of abuse 
or neglect as the predictor variable. 
 
Other predictor variables 
Based on the literature and the availability of data, 18 variables from the MUSP were 
selected for analysis in this study as possible confounders or mediators of any observed 
association between child abuse or neglect and cognitive outcome.  They are listed in 
Table 1.    
 
In relation to maternal smoking in pregnancy, the category “heavy smoker” 
corresponded to smoking of more than 20 cigarettes per day, on average, as assessed at 
the first antenatal visit.  Binge drinking was defined as having 5 or more glasses of 
alcohol in one episode - subjects were categorized as “never” binge drinking, 
“occasional” binge drinking, or binge drinking on “more than half” of drinking occasions. 
The mother’s attitude to the pregnancy was assessed at baseline.  The variable used in 
this study was a composite scale derived from 4 questions asked of the mother about 
whether she had planned to become pregnant or avoid pregnancy, whether she had 
wanted to get pregnant at that time, and whether there had been a failure of 
contraception.  The respondents were divided into three groups:  Planned/wanted; 
Unsure; and Unplanned/unwanted.   
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Maternal anxiety and depression were assessed using maternal responses to the short 
form of the Delusions-Symptoms-States Inventory (DSSI)(Bedford & Foulds, 1978).     
Infant related variables included sex, birth weight z score, prematurity (i.e. less than 37 
weeks completed gestation at birth), and the occurrence of neonatal complications as 
measured by admission to the neonatal intensive care unit.  Birth weight z score, based 
on standard deviation and adjusted for age and sex, was calculated with relation to the 
1990 Child Growth Foundation (UK) data.  The corresponding birth weight for males of 
40 weeks gestation with a z score nearest to zero was 3550g, and for females 3410g.  
At six months of age, the duration of breast feeding was recorded.  A variable based on 
the number of infant medical symptoms, as reported by the mother at 6 months, was 
also included in the analysis.  The list included symptoms, such as colic, sleeplessness, 
vomiting, and feeding problems, that were considered from the researchers’ clinical 
experience to be relevant to the relative ease or difficulty of caring for the baby. 
 
Outcome variables 
The 14-year outcomes were based on two tests.  The Wide Range Achievement Test 
(WRAT) is a measure of reading, spelling, and arithmetic computation.  For this study, 
only the reading component was administered, from the third edition (Wilkinson, 
1993).  Raven’s Standard Progressive Matrices (RSPM) is a set of 60 multiple choice 
exercises testing abstract reasoning.   This study used the timed version of the test, with 
the 1986 Australian norms (de Lemos, 1989). The scores of both tests were 
standardized to a mean of 100 and a standard deviation of 15. 
 
Statistics 
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The 18 potential confounding or mediating variables were evaluated for the presence of 
an association with notified child abuse or neglect.  Separately, an association was 
sought with each measure of performance (WRAT and RSPM) on standardized testing at 
age 14.  Separate multivariate models were constructed for each of the WRAT and RSPM 
that included the type of maltreatment (any maltreatment, abuse, or neglect), gender, 
and each variable that was significantly (p<0.05) associated with both maltreatment 
status and the WRAT or RSPM.  The models for the WRAT and RSPM were not 
necessarily the same, depending on which of the 18 variables were associated with 
each.  Additionally, in the models for abuse and neglect, each was corrected for the 
presence of the other (abuse or neglect) to ascertain the relative importance of each as 
an independent predictor of the outcomes.  A test for interaction between abuse and 
neglect, with adjustment for confounders and modifiers, was also performed. 
The Chi-square test was used to assess the statistical significance of differences in 
categorical variables, and the t-test was employed for continuous outcome variables. 
The impact of potential confounding variables was assessed using multiple linear 
regression. A 2-tailed p value of <0.05 was considered statistically significant. Statistical 
analyses were performed using Stata for Windows, Release 10.  
 
Results  
Of the 7223 mother and child dyads in the original cohort, the statutory agency child 
protection history was able to be ascertained for 7214.  For 8 pairs, there was 
insufficient demographic data to positively identify the child protection record.  One 
further subject was inadvertently omitted from the child protection search.  Some 833 
participants, or 11.5% of the cohort, had been the subject of a report of suspected child 
maltreatment by DFYCC – of these, 44 were only in the form of telephone intake and did 
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not meet the threshold for investigation, leaving 789 participants (10.9%) who were 
formally notified for suspected maltreatment, and investigation initiated.  The total 
proportion of the cohort who experienced at least one substantiated notification for 
maltreatment was 7.0% (506 subjects). 
 
Figure 1 illustrates the flow of subjects through the study. Some 3796 of the cohort of 
7223 (53%) completed either the WRAT or RSPM at the age of 14, of whom 3784 (52%) 
completed both.  Table 1 compares the characteristics of the cohort who completed one 
or both of these tests with those who completed neither.  It can be seen in Table 1 that 
the loss to follow up of children who had been notified for suspected abuse or neglect 
was disproportionately high.  This association was evident for almost all of the markers 
of socioeconomic disadvantage tested.  Table 1 also shows the characteristics of the 
subjects in relation to notification for suspected maltreatment – every predictor 
variable except prematurity was associated with agency notification. 
 
In the cohort who completed the WRAT or RSPM (n=3796), the number with a history 
of agency notification for abuse or neglect was 298 (7.9%).  Some 258 (6.8%) were 
notified for suspected abuse (physical, emotional, or sexual), and 152 (4.0%) were 
notified for suspected neglect.  Of these, 113 (3.0% of remaining cohort) had been 
notified for both abuse and neglect.  Most (157, 53%) of the notified children had been 
notified (and investigation initiated) on only one occasion.  The maximum number of 
child protection notifications was 17.  Some 89 (30%) participants were notified for the 
first time before 5 years of age, and a total of 244 (82%) had been notified by the time of 
the 14 year follow-up.    
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Figure 1:  Chart demonstrating flow of patients through MUSP study. 
 
The identity of the alleged perpetrator(s) was available for the substantiated cases only 
(186 of the 298 notified subjects, 62%): the mother alone was listed for 50 (27%); the 
father alone was listed for 37 (20%); both parents were listed for 19 (10%); the 
mother’s partner/step father alone was listed for 12 (6%); and the remainder were 
combinations of parents, step parents, and others.  
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Table 1: Characteristics of cohort, by completion of either WRAT or RSPM at 14 year follow-up (continued next page) 
Characteristic N (of 7214) Not completing (%) Agency notification (%) 
Maltreatment notification    x2, p  x2, p 
No notifications 6425 45.6  0  
Any notification 789 62.2 78.4, <0.001 100.0 N/A 
Abuse notification 663 61.1  100.0  
Neglect notification 500 69.6  100.0  
Maternal age in pregnancy                                                                   
13-19  1178 57.6  20.0  
20-34  5718 45.6 61.1, <0.001 9.4 123.8, <0.001 
35+     318 41.8  5.7  
Marital status in pregnancy      
Married  5380 43.2  8.0  
Single    735 56.5 155.0, <0.001 21.1 201.9, <0.001 
Living together 843 62.2  18.0  
Separated-divorced-widowed 193 63.2  23.8  
Race     
Caucasian  6250 46.1  10.7  
Asian         307 52.1 42.2, <0.001 7.8 24.1, <0.001 
Aboriginal/TSI/Pacific 444 61.5  17.6  
Other/ns 213 47.9  9.4  
Unemployment in pregnancy      
Not unemployed  5803 44.2 115.1, <0.001 8.6 153.2, <0.001 
Unemployed  1291 60.7  20.5  
Family Income (annual) prior to birth      
<=10399  2304 54.6 89.7, <0.001 16.1 106.8, <0.001 
>10400  4436 42.5  7.9  
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Table 1 (cont) 
Characteristic N Not completing (%) Agency notification (%) 
Maternal education status in pregnancy   x2, p  x2, p 
Incomplete high school  1304 52.9  19.1  
Completed high school  4601 47.2 30.5, <0.001 10.0 132.8, <0.001 
Post high school  1256 42.0  5.4  
Maternal smoking in pregnancy      
Non-smoker 4411 43.9  8.07  
Smoker  2112 51.4 62.8, <0.001 14.3 114.7, <0.001 
Heavy smoker  617 58.0  20.1  
Maternal alcohol in pregnancy      
Abstainer  3596 49.4  12.3  
Light  3449 44.9 20.3, <0.001 9.1 47.4, <0.001 
1+ per day  107 58.9  27.1  
Maternal binge drinking in pregnancy       
Never  5614 46.4  10.2  
Occasional  1284 48.8 16.2, <0.001 11.6 38.5, <0.001 
More than half  229 59.4  23.1  
Attitude to pregnancy at first clinic visit                                                                    
Unplanned-unwanted  1369 46.3  10.1  
Unsure  1844 53.0               31.7, <0.001 15.1 45.4, <0.001 
Planned-wanted  3826 45.1  9.3  
Maternal anxiety in pregnancy     
Not anxious  6097 46.1              32.8, <0.001 9.8 63.0, <0.001 
Anxious  922 56.2  18.6  
(continued next page) 
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Table 1 (cont.) 
Characteristic N Not completing (%)  Agency notification (%) 
Maternal depression in pregnancy  x2, p  x2, p 
Not depressed  6621 46.7 23.7, <0.001 10.3 50.2, <0.001 
Depressed 408 59.1  21.6  
Infant gender     
Male  3755 47.4 0.00, 0.96 10.1 5.4, 0.02 
Female  3459 47.4  11.8  
Birthweight z score     
<10th centile  723 52.3 7.7, 0.005 15.1 14.1, <0.001 
>=10th centile  6490 46.8  10.5  
Prematurity     
Term  6919 47.4 0.07, 0.79 10.8 1.6, 0.20 
Preterm  295 48.1  13.2  
ICN admission     
No ICN  6696 47.3 0.08, 0.78 10.6 10.1, 0.002 
ICN  515 48.0  15.2  
Breastfeeding      
Not at all  1437 51.6  14.6  
<4 months  2598 47.2 70.4, <0.001 11.7 87.5, <0.001 
>=4 months  2624 38.8  6.0  
Infant medical symptoms      
0-3 symptoms  5683 44.7  9.6  
4 symptoms  501 45.3 0.42, 0.81 13.8 11.2, 0.004 
5+ symptoms  450 46.2  12.2  
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Table 2. Differences in outcome for WRAT and RSPM at age 14, according to child protection notification and substantiation of outcome. 
One standard deviation of both WRAT and RSPM is 15. 
 WRAT RSPM 
 Unadjusted difference 
(n=3787)(95%CI) 
Adjusted difference1  
(n=3402)(95%CI) 
Unadjusted difference 
(n=3793)(95%CI) 
Adjusted difference2  
(n=3345)(95%CI) 
No notification  0 0 0 0 
Any notification -6.2 (-7.9, -4.4) -4.4 (-6.3, -2.5) -6.8 (-8.5, -5.0) -4.8 (-6.7, -2.9) 
Neglect3  -7.2 (-9.6, -4.8) -5.1 (-7.7, -2.4) -9.4 (-11.8, -7.0) -4.1 (-7.2, -1.0) 
Abuse4 -6.3 (-8.2, -4.4) -4.3 (-6.3, -2.3) -7.2 (-9.1, -5.3) -3.4 (-5.8 -1.0) 
No substantiation 0 0 0 0 
Any substantiation -7.0 (-9.2, -4.8) -5.3 (-7.6, -2.9) -7.0 (-9.2, -4.8) -4.3 (-6.6, -2.0) 
Neglect3 -9.2 (-12.7, -5.8) -4.4 (-8.5, -0.4) -11.5 (-14.9, -8.1) -5.7 (-9.7, -1.7) 
Abuse4 -7.2 (-9.5, -4.8) -4.3 (-7.0, -1.5) -7.4 (-9.7, -5.1) -3.1 (-5.8, -0.4) 
1Variables in the adjusted model for WRAT were: Maternal age, marital status, maternal education level, race, family income, infant 
gender, birthweight z score, alcohol use, ICN admission, breastfeeding, and infant medical symptoms (not unemployment, smoking, 
binge drinking, anxiety, depression, attitude to pregnancy, or prematurity) 
2Variables in the adjusted model for RSPM were: Maternal age, marital status, maternal education level, race, unemployment, family 
income, infant gender, birthweight z score, smoking, alcohol use, binge drinking, maternal depression, ICN admission, and breastfeeding 
(not anxiety, attitude to pregnancy, infant medical symptoms, or prematurity) 
3Adjusted model also included abuse 
4Adjusted model also included neglect 
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Univariate analyses were performed to assess for associations between the 18 
maternal and infant factors, and the WRAT and RSPM (table not presented).  The 
potential confounders and modifiers that were associated with these outcomes, 
and therefore used in the final models are listed under Table 2. 
 
Table 2 shows the unadjusted and adjusted associations between both 
notification and substantiation for any maltreatment, and abuse and neglect 
independently, and WRAT and RSPM score at age 14.   When compared with the 
non-maltreated peers, both the WRAT and RSPM were significantly lower for the 
children who had been notified for any maltreatment, and for both abuse and 
neglect independently.    
 
For example, notification for any child maltreatment (abuse, neglect, or both), 
was associated with a significantly lower score of both reading ability 
(WRAT)(mean difference -4.4 when SD = 15; 95% CI -6.3, -2.5) and perceptual 
reasoning (RSPM)(mean difference -4.8 when SD = 15; 95% CI -6.7, -2.9).  As can 
be seen in Table 2, the results were similar when the analysis was conducted 
using only substantiated abuse or neglect as the predictor.  The magnitude of 
association was similar between the abuse and neglect groups, which were not 
mutually exclusive but in each analysis were adjusted for the presence of the 
other maltreatment type. 
 
To identify any interaction between abuse and neglect, a further analysis was 
conducted using an interaction variable.  For both outcomes (WRAT and RSPM), 
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and for both notification and substantiation, the interaction variable was not 
statistically significant.     
 
Discussion 
Using data from a large, population-based birth cohort study we found that on 
measures of literacy (WRAT reading score) and abstract reasoning (RSPM), the 
sample of young people who had experienced notification or substantiation of 
child maltreatment had scores of approximately one third of a standard deviation 
lower than those who had not been maltreated, after adjustment for a range of 
potentially confounding or modifying variables.  The effects of abuse and neglect 
were found to be independent and quantitatively similar, so that children who 
experienced both abuse and neglect were doubly affected. 
 
There are a number of important strengths of this study.  It was based on a large, 
population-based longitudinal study, with independent and prospective 
documentation of suspected (notified) and substantiated child abuse and neglect.  
Comprehensive data were available to adjust for potential confounders and 
modifiers, and objective, standardized assessment tools to measure cognitive 
outcomes.      
 
The ability to distinguish between the effects of different types of child 
maltreatment has been hindered by the fact that studies have repeatedly 
demonstrated that at least half of maltreated children experience more than one 
type of abuse or neglect (Pears, Kim, & Fisher, 2008).  Our sample was no 
different, with 74% of the children notified for suspected neglect also having been 
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notified for suspected abuse.  Recent studies have tried to find a balance between 
identifying patterns of maltreatment while acknowledging the large concurrence 
of types of abuse and neglect (Lau et al., 2005; Pears et al., 2008).   
 
Our method of analysis involved grouping the abuse cases (physical, emotional, 
and sexual abuse) together, and assessing both abuse and neglect (notified or 
substantiated) as independent non-exclusive predictor variables.  It could be 
argued that this attempt to separate the outcomes of abuse and neglect fails to 
acknowledge the reality of multi-type maltreatment in practice (Arata, 
Langhinrichsen-Rohling, Bowers, & O'Brien, 2007).  However, the results support 
the notion that child neglect has developmental effects that are independently at 
least as deleterious as abuse.  This has important implications for the allocation of 
resources into further research into, and prevention of, child neglect.   
 
The similarity in results for both abuse and neglect has three main possible 
explanations.  Firstly, the abused and neglected subjects may actually overlap in 
their exposure to maltreatment even more closely than is reflected in the data, 
such that they share the same developmental pathway to reduced cognitive 
ability.  For example, our data suggests that 38% of the children who were 
notified for suspected abuse were also notified for suspected neglect.  However, it 
is possible that the process of reporting and investigating abuse might result in 
some underestimation of associated neglect, particularly if it involves neglect of 
emotional or developmental needs rather than the more obvious physical neglect.   
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A second, perhaps less likely, possibility is that abusive acts perpetrated on 
children and the acts of omission that constitute neglect have different 
mechanisms of action on the developing child.  The third possibility is that there 
is no causal relationship between child maltreatment and cognitive outcome, and 
that the poorer outcomes for the notified children reflect socioeconomic or other 
family confounders that were not accounted for in our analysis.  While this 
possibility cannot be completely discounted, we believe that the variables 
included in our multivariate regression analyses covered an appropriate range of 
possible confounders and modifiers. 
 
In this cohort, the subjects who were lost to follow up were consistently of more 
adverse socioeconomic background than those who were tested at age 14, and at 
the same time were more likely to have been notified for abuse or neglect.  
Therefore, the possibility of attrition bias exists.  However, any effect of attrition 
on our outcomes would be more likely to decrease the strength of the apparent 
association between maltreatment and cognitive outcome.  Therefore, there is 
good reason to believe that if anything, our results underestimate the association 
between child maltreatment and adverse cognitive outcome. 
 
Although the association between child abuse and neglect and adverse cognitive 
outcomes reported in our study is strong, a causative relationship cannot be 
taken for granted.  For example, it could conceivably be the case that children 
with less genetic potential for learning are more likely to be neglected or abused 
by their parents because of particular behavioural characteristics.  However, on 
balance it seems more plausible that child maltreatment can lead to lower 
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cognitive outcomes through a lack of exposure to the parental scaffolding and 
stimulating environments needed for optimal development.  
 
This study further informs the debate about whether child maltreatment cases in 
research can be sufficiently defined by government agency notification, without 
the need for full investigation and substantiation.  Our data permitted the 
opportunity to conduct the entire analysis both with notified (i.e. substantiated or 
unsubstantiated) and substantiated abuse and neglect.  There were no significant 
differences in the outcomes when notification was used, when compared to the 
results when substantiation was used.  In light of the study by Hussey et al 
(Hussey et al., 2005) indicating a lack of difference in outcome between children 
subject to unsubstantiated reports when compared to those whose cases were 
substantiated, our study lends further support to the use of notification alone as a 
marker for exposure to maltreatment.   
 
This study has provided further strong evidence of the important developmental 
implications of child maltreatment.  We found significant cognitive disadvantage 
among children who were notified or substantiated for abuse and neglect, which 
are likely to have consequences for a wide range of developmental outcomes as 
the young person enters adulthood.  We also confirmed that the adverse cognitive 
outcome in maltreatment is similar for both abuse and neglect. While continuing 
research will refine our knowledge of the consequences of child maltreatment, 
including neglect, the other great challenge is to identify interventions that can be 
shown to be effective in preventing child abuse and neglect, and thus interrupt 
this trajectory of disadvantage.  
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Conclusion 
There is a growing body of research that emphasizes the importance of child 
neglect in young people’s long term outcome, emotionally, cognitively, and 
academically.  This study found that both child abuse and child neglect were 
independently and strongly associated with lower cognitive functioning in 
adolescence after adjustment for potential confounders.  This points to the need 
to find strategies to improve young people’s cognitive outcomes, to diminish that 
long term consequences of childhood abuse and neglect. 
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